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TO THR 


Fngenious Mariner, 


Here preſent thee with a NEw KarnmpaAR, wherein [ 

have endeavoured not to puzzle thee with unprofitable Prob- 

lems (a thing too much pratiſed) but to make things plain 

and praicable, Here's nothing obſcure or difficult, to dif- 

corrage young Beginners, (for whom tis intended ;) but all things 

treated of with as mech plainneſs, both of Matter and Method, as 

poſſtble and I aſſure thee, were I preſent to inſtru} thee, I could 

' by no means render things more intelligible than I have here done. 

1 have endeavoured to omit nothing that might be materially uſeful, 

having reſpe@ to the deſigned bigneſs of the Volume. The Contents 
are as follow. 

The Principles of Arithmetich, with which I begin, becauſe 1 
am ſenſible of the loſs ſome have been at, that have attempted Na- 
wigation before they have underſtood ſomething of it 5 The ExtraGior 
of the Square and Cube Root, in all which I have endeavoured to ap- 
ply the Examples to Sea-Aﬀairs, Some neceſſary Geometrical Prob- 
lems, uſeful in Navigation. Dire@ions for finding the Prime, 
 Epa#, Moon s-Age, and the time of Full-Sea, (beth according to 
the ordinary, and a more accurate way) with Tables for the ſame. 

Talbes of the Sun's Place and Declination, with Dire&ions and 
Examples of every caſe how to uſe the Declination to find the La- 
titude : Ar alſo the neceſſary Tables for correFing the Declination, 
when the Difference of Longitude is conſiderable fromthe Meridian 
of London, for which the ſaid Tables of Declination are calcula- 
ted. ATable of the Sun's Right Aſcenſjon. A Table of the Right 
Aſcenſion and Declination of ſome of the principal Fixed Stars £ 

Sn A 2 ; | wit 


To the Ingenious Mariner. 


with the uſe of the ſaid Tables in finding the time of a Star's coming 
. to the Meridiun ;, as alſo DireGions at large for Obſ:rvation of any 
of the ſaid Stars to find the Latitude of the Place, with Examples in 
each Gaſe, The Deſcription and Uſe of the Yca- Buadrant, Fore- 
ſtaff, and No@urnal. A Table of Latitude ana Lovwgitude of the 
principal Places on the Sea- Coaſt, coileded from the beſt Informati- 
ons. Problems of Platn-Sailing and Aſtronomy, which (that the 
Pra@itioner might learn two Things ah once) are wrought both by 
the Logarithms, and Gunter's Sca/:. A large anc? very uſeful Ta- 
ble of Difference of Latitude and Departure, to every Degree and 
Dnarter- Point ofthe Compaſs : With its Oſe in working a Traverſe, 
in order to keep a Reckoning at Sea, A "Wtter for the Coaſt of 
England); Scotland, France, Irelayd, Spain, Portugal, &c. ſhew- 
ing the Bearing and Diſtance from one place to another. A Table 
of the Soundings coming into the Channel, giving the Depth of Wa- 
ter, and Duality of the Ground, Laſtly,-Dire@ions for ſailing into 
ſome principal Harbours. By alt, or any of which, if thou art any 
ways profited (as I know thou mayeſt, if thou wanteſt [nformation 
in any of theſe Things, and doſt but a little carefully animadvert 
por what thou readeſt) I have my end 5 and thy kind Acceptance ' 
bereof will further oblige me, EO 
- Who am thy Friend, 


NATHANIEL Col 50x. 


CC 


ADVERTISEMENT. 


TN Marſh-Yard, alittle below the Fermitage-ftairs in Wapping, ate 
| taught theſe Mathematical Sciences, (viz.) Arithmetick, Geometry, 
Algebra, Trigonometry, Navigation, Aftronomy, Dialing, Sarveying, 
Garnging, Fortification, and Gunnery, the ule of the Globes, and other 
Mathematicai Inſtruments, Projett:on of the Sphere, and vther parts of the 
 Mathematicks. TD 


By Fohn Colſon. 
THE 


JS 


T he Mariners New Kalendar. 


Pnne—_— 
doen 


The Principles of Arithmetick briefly and plainly demonſtrated. 
With the Extraitionof the Square and Cube Roots. 


Ecauſe of the Uſefulneſs, and indeed Necettity of ſome kriowledg 
of Arithmetick, in the Art of Navigation, it 15 requitite to begin: 
with that, without which no orderly procedure can be made 3 
And firlt of | 

J2umeration. 


TUmeration is that part of Arithmetick,, whereby one may rightly ex- 
preſs the value of any Number propoſed. 
' All Nuinbers are expreſſed by theſe Characters following : 


oo: 2 RO. 205, 0. 0 Op OT LES 
One, Two, Three, Four, Five, Six, Seven, Eight, Nine, Cypher. 


Altho Cyphers ſignify nothing by themſclves, yet being put before (or 
to the right-hand of ) other Figures, they encreaſe their value as much as 
if they were all Figures, as may plainly be ſeen in the Table following, 


ee anon 


I| Unites -- | 
T2] Tens IO 
123] Hundreds . | 100 
1234] -Thouſands | x000 
12345] X Thouſands | 10000 

123456] C Thoufands | rooo00 

": 1234567 Millions I 000000 
12345678] X Millions | 10000000 - 
1 123456789] C Millions | 100000000 | 


Figares have their vaalue according to the places they are ſet in; As 1 ar 
the firſt place, orplace of Vnztes, is One 3 in the ſecond place, Ten; in the 


third place, One Hundved in the fourth place, One Thouſand; in the tif 
place, Ten Thouſand, &c. | 


HERE | | Ela 


The Table direfts how properly to expreſs any given Number ; As 123; 
which Number conliſting of three places, is thus numbred, One hundred 
twenty three, this number 123456, conliſting of fix places, ishus expreſ- 
ſed, One hundred twenty three thouſand, four hundred fifty ſix ;, and this. 
number 123456789, conſiſting of nine places, is thus numbred, One hun- 


 dred twenty three Millions, four hundred fifty ſix thouſand, ſeven hundred 


659 hty nine. 
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Addition. 


A Ddbtion is that which of ſeveral Sums makes but one Sum, 


| Example. L 
Suppoſe four Men (A. B. C. D.) owe me ſeveral A oweth 3564 
'Sums of Money, I would know how much is due to 5432 
'-me in the whole ; I begin at the firſt row towards 3156 
the right-hand, and fay 3 and6 is 9, and 2is 11, and D 1943 
4 is 15 ſetting down the 5 under the row added up : | 
then 1 carry the I ten to the next row, ſaying, 1 and — 13995 
.4.is5, and5 is 10, and 3 is 13, and 6 1519; {et SBoka 
.down 9 under the row added up, and carry 1 to the next row, faying, 
1andSis9, and 1 is 10, and 41s 14, and5 is 195 fet down 9 and 
carry 1, Which 1 and 1 is 2, and 3-155, and 5 is 10, and 3 is 133 which, 
becauſe this is the laſt row, I fet down : So that by this Addition the 
whole Debt is found to be Thirteen thouſand nine hundred ninety five pounds 
Charafters uſed in Arithmetick, 
Pounds, 
. Shillings. 


L. 

\ F, 
. Jd.L,, Pence. 
SuppoſeI have ſeveral Creditors to whom I "Y* { Degrees. 
-owe ſeveral Sums of Money, I deſire to know . . Minutes. 


3þr- 


the whole. Seconds, 
_- * 

Therefore begin again ( as always in Aadition ) p31 

at the right hand, I fay, 11 and 1o is 21, 55 Og 
and 4. is 25, and 6 is 31; now conlidering how OS 
many Shillings there isin 31 d. I find 2 s. and 7 4. 04. 
wherefore I ſet down the odd 7 d. under the row of © 
Pence, and carry the 2 5s, to the next xow, being — 


* 


Shillings, ſaying 2 and 4 is 6, and $1s 14. and 91s 23, and 11 is 34 3 that 
is 17; 145. ſet down 145. and carry the 1 }. tothe next row, fayings | 
rand 3 is4, and6is 10, and51s 15, 4n131s 18; fee down $8 an 
carry" 3 then 1 and 3 i54,and5 is 9,and 3s 12 3 ſet down 2 and carry 
x : laſlly, 1 and 1 is 2: So that by his Atigon the whole Debt is, Two 
hundred twenty eight Pounds, fourteen Shillings, and ſeven Pence. 


Example 3. 
Suppoſe at Sea keeping my Reckoning in degrees and minutes, having 
fix Days difference of Longitude, 1 would know bow 1z:uch the whole 
15. 


Say, 13 and 21s 15, an4 91524, and 56 is 80. and | 7 Gay. I WP 
6 is 863 now 60 minutes making a degree, ſet down | 2 ——© 56 
the odd 26 min. under the row of munutes, and carry | 2 —-—=-1 0g 
the r- deg. to the next row, being degrees 3 ſaying, I }; - GO 
that I carry, and 1 is 2, and I i153, and 2 is 5, and 1 | ©2 
is: 6, and 1 is 7, So that the whole difference of Lon- 13. 
gitude made theſe fix days, is 7 degrees and 26 mi- | — —— 
nutes. . 2 6. 


CTOorradion is the taking of aleſs Sum out of a greater, ſubſcribing the 
} Remainder. | | | 
Example. 
| | : OO 1 
Suppoſe. a Man owed me - ———376-13. 06 
And hath paid me —— —211 05- 08S: 


Idefire to know what remains unpaid, which-is, —- 1 69: oF 10. 


To work this, I fay 8 from 6Tcannot, but conſidering there is 12 Pence: 
contained in a Shilling, I add 12 to the 6, and lay 8 from 18. and there: 
- remains 10, which {et down under the-Pence 3 and then having borrowed 1, 
I go to the next row, and fay, 1 that I borrowed and 5 is 6, which taken 
out of 13 there remains 7 3 then proceeding to the Pounds, I fay, 1from 
6 there remains 5, and 1 from 7 there remains 63 and laſtly 2 from 3 
there remains 1. So there remains due of the ſaid Debt, One. hundred 


fixty fre Pomas, ſeven Shillingsggten Peice, Exe 


- 


Subtracton. * 
C Example 2.” _ | 
Suppoſe the diſtance between two places to be 1000 Miles, and that 1 
have failed 396, anddefire to know how many Miles have to fail. 
Therefore placing 396 under the 1000, I fay 6 from o Ican- 
not, but 6 from 10, there remains 4 3 proceeding to the next Ales. 
Figure, | fay, 1 that I borrowed and 9 15 10 3 from © I cannot, 
but 10 from 10, there remains © : again, I that I borrowed and 
5 5 4: ftromol cannot, but 4 trom 10, there remains 6, 


}attly, 1 that | borrowed from 1, there remans 0. So there re- 
mains 604 Mes. 


I D009 -; 
396 
——— 


- 604. 


Example 3, 
Suppo'e one place in the Latitude of 51 deg. 32 min. and another in 
the Latitude of 4.2 deg. 10 min, I would know the difference of Latitude 
between them. ONS | 
To do which, {ſubtract the leſs Latitude out of the greater ® 5 
thus 3 the leſſer being placed undermoſt, fay, 10 from 32, there 5x 
remains 22, which place under the Minutes; then for the 42 189 
Degrees, 2 from 1 I cannot, but 2 from 11 there remains 9, gd 
then 1 that I borrowed and 4 is 5, from 5 there remains 0. o9' 22 
So the Difference of Latituge is 9 deg. 22 min. | : 


ata. — 
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P Yultiplication. 


/ 


Ultiplication is that which ſerves in ſtead of many Additions, by 
which any number of a greater denomination 1s brought into a leſs, 
as Pounds into Shillings, and Shillings into Pence, and Pence into F arthings, 
Degrees into Minutes, Minutes into Seconds, and the like which is done 
by multiplying the Number of the greater. Denomination, by the Num- 
ber of the lefſer which is contained in the greater, as the multiplying any 


number ofPounds by 20 (the number of Shillings contained in a Pound) 
brings it into Shillings-3 and ſo of the reſt. | 
Hultiplication conlifts of three parts. 

I. The Multiplicand, or number to be multiplied. 

2. The Multiplier, or number by which to multiply. 

3. The Product made by the Multiplication. 

For the Learners more ready procedure herein, it is neceffary to inſat 
the Table, which is tirſt tobe _ - to Memory. %# 


% 


Na one A eo. EAGER nr a 7,44 


Haultiplication. 
The Multiplication Table: 
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6 times 


] 


4 | ; ; 
Eu: 009” C71 
. 7 times <8 >154 56 
| 9 63 


; 381 ._ $64 
£0 rimes J®d jg 954 I 


' 9 times 9 is 81 


|. 20times 10 is roof 


ft, Hf» Py 


| -. ] 4 times 
Is Woe! Þ-: "| 4 We 
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Example 1. 


I demand how many Shillings:there is in 5648 /. 6 
| To anſwer this, Multiply the given Number of Pounds | 5648 
. eby'26,-th\$; The firlt being a Cypher, fer down oivunder-| '- ' 20 
| | neath-the firſt Figure 3 then proceed to the next Figure and TTg 2960 
lay, 2 times 8 is 16; ſet down 6 under the ſecond Figureſ——— 
and carry 1 3 then 2 times 4. is 8, and 1 that1 carried-makes 9 3 then 2 
' tmes6 1s 12, ſet down 2 and carry 13 laſtly, 2 times 5 is to, and '1 
; that I carried makes 11. 'So that 56484, miltipled by 20; makes 
0425 ak SA 20 oe Tor 


11 2960'S illings. 


by 


SIE —_—_ 3 223055... loads 


\ "Example 2 
In 276 Degrees, how many Minutes ? 
Firſt ſet down ———— wan e—om—n 
Then multiply by - — 
Becajile 60 Minutes make a Degrec. : 
"1 
So that 1 find 2-76 Degrees multiplied by 60, 
makes 16 560 o Minutes, 


Example Z- 
Multiply — —86765437 Multiply — ——47632867 
BY ———=32 By ————435 
FR 17530874 5 95265734 
Ls 7, 5, x0, BT - > BT 239164335 
Product * © 290492984 ph 142 98601 
207298237184 


Diviſion. 


D'* on is that which "REY in the room of many. Subtraions, and 
is uſeful-in reducing of all Numbers of a lefſer denomination into 
oreater, as Minutes into Degrees, Farthings into Pence, Pence into Shil- 
lings, and Shillings into Pounds.. It confilts of three parts, (wie. ) Dwi-| 
dend,. or the Number to be divided; Diviſor, or the Number to divide || 
by 3. and the Quotient, with the Remainder after Diviſion. 


tt 


LY 
\ 
hb. 


'£ wan pie T. 


"To Aivide 7834. by 2 2 35 "fi fy, F Div. Dividend Quotient 

How many times 2 1 7? orhbow,of- RE M NS 

cen23 in78.? the Anſwer. will be 3 ES 

times, which place in the Chaalene,; : 
then. multiply the Diviſor 23 by 3s| | we = | 


the heure placed in Quotient, laying, EFT | ——__ TORS 

3.times 3 s 9, and 3 times 2 156, | . . 14 Remains 
and place theſe under the two firſt | 
- kgyres.ofthe Dividend; and dfgw a Line 3 ſubtract 69 from 78; and | 


there 


Diviſion, IL 


; there reſts 9, which ſet undemeath, and place a- point under 3, to ſhew 
- that it isbrought down ; place, it to the g, then proceed, taying,. How 


many tumes 23 n 9.3 2 Or how many times 2 in 9! which will aj 4 cms 
place 4. in the Quotient, by which multiply the Diviſor z again, placing 


| the Product, which is 92, under 93, and draw a Line, and ſubtracting 


it therefrom 3 rhe remainder T put under the Line, and. fet down 4. the 
laſt figure in the Dividend, putting a point under ity and place & to the 
xemaining 1 ; Then becauſe there remains but 14, being. leſs than the 


Diviſor 23, and fo cannot be taken out of iz, place a Cipher in the Quo- 


\  grees? Here Idivide by 60, becauſe -  6Q- 


tient, and the Work is tiniſhed, 


Example 2. 


In 360 Minutes, how many De- | Diviſer. Joon ( Quotient, 
360 _” 


: 


- -60 Minutes make a Degree 3 and be- 


cauſe 6 cannot be taken out of 3, 


_ i therefore 1 ſay, How many times 6 
in 36? Theanſwe is,” 6 times: which I place in the Quotient, and pro- 
- ceed tornultiply the Diviſor by the 6 placed in the Quotient, which pro- 
ducerh > which ſubtracted, leaves.0. So that by this Work it appears 
| EY IE pat o- 


the: - + v0 Minutes there are 6 Degrees jutt. | 


Example 3. 


A Ship taken by 253 Men, is valued at 59875 1. Idemand each Min's 
ſhare, being equally divided. 


Diviſor. YPinidend ( Dvotient, | 
: 2534 $98750236 236 
: Fr -2.53 "Wy 
263-2 708 
7. i. E-4BO(7 
..- 47266 
"08: 


—_— —_——— A 


I &5 Remains. Proof, 8 98 7. 


Firſt, fay, How many times 2 in 5? the anſwer is ewo times, 
hich place in the Quotient; then multiply the Diviſor 253 by 2, the 
.Þ 2 hgure 


+ RE The Rule of Three, 


fighirt olackd * 11 the he Quitient ſaying, 3 times Z is "0 2 times. * Is 16; 
fer down © and carty 1 5 '2'times 2 is 4, and'115 5 3 which {et down-un- 
der the three firſt hgures of the Diviſor, from whence'being ſubtracted, {et 
the Remainder underneath, which will be 92 3 then take down 7, making 
a point underneath, and ſet it after 92 the Remainder 3: then fay,, How ot- 
te > in VB? Anſiver, 3 times, (for 4 times will prove too many.): Then 
mujtiply "thi Diviſor 253, as before, by 3, the figure laſt placed in the 
Quotient, and the Produc will be 759, which being ſubtracted from the 
hgures above, the Remainder will be 16 S; then take down 5,' and point 
it as before, ſetting it after 168, the laſt Remainder 3 and again ask the 
Queſtion, How often 2 1s contained in 16? Anſwer, 6 times 3 by which 
6, when ſetinthe Quotient, multiply the Divifor 253 3 and the Pro- 
dud i i5 1518, which place under the laſt Dividend, and ſubtracted there- 
from, there will rettghn 167. So there being no more Figures: to bring 
down, the Work is finiſhed, each Man's'-ſhare being 2361. and 167 L. 
over, which is to be divided among them ; which may eafily be done by 
multiplying 167 by 240, and dividing the Produt by 253, gives each 
Man's ſhare in Pence. The Proof is by multiplying 253 the Diviſor, by 


236 the Quotient, and taking 1 in 167 the Remainder. the Product. will 


make the ſame with the Dividend, as it is wrought in the foregoing 
Page. 


The ___ Three. 


. T HE Rule of Three, is that which having three Numbers given, 


a fourth Number is found in Proportion thereunto: which is done 
by mvltiplying the ſecond and third Numbers together, and dividing the 


Produdt by the tirit, and the Quotient of the ſaid Diviſion is the Anſwer 
to the Queſtion, 


4 


The Rule of Three. 3 - 
| Example T. 
If in 24 hours a Ship ſails 130 Miles: How many Miles will ſhe fail 
* with the fame Gale in P92 hours, or cight days ?. 
| 130 
5700 


: 1 YG | 


74 pronnyd 1040 Miles in 1.92, Hows. 
2 4. »0 © | + = 


E OO | 
Here 24 is accounted the firſt Number, 130 the ſecond, and 192 the 
third 3 wherefore according to the Rule, I multiply 130 and 192, the ſc- 
cond and third Numbers together, and divide the Product thereof 24960 
by 24 the firſt Number, which gives in the Quotienr 1040 Miles, which, 
is the way the Ship will make in 192 Hours, the time propoſed. 
| | Example 2. 
If x ÞÞþ of Tobacco coſt 6 d. what ſhall 1 1 2 th coſt? 
"= 


J672 Pence (or 56 Shillings. 


- Here the firſt number being an Unite, which neither multiplies nor di-- 
vides, it faves the labour of the Diviſion, and the ayſwer is 672 d. (for the 
_ Anſwer will be of the:ſame name: with the ſecond Number) which divided 
by 12, to bring themintoShillings, gives inthe Quotient 56 5. which is 
 - the price of 112 ib, as was required. 
| | Example 3. | 
It a Staff of 2 Yards long give a ſhadow of 3 Yards. How high is that 
' - Caſtle whoſe ſhadow is, 100 Foot ? _ 
- - Which Queſtion for the mote.ready ſolution, fiate thus : 


: 6 foot (whichis 2 yards) give 9 foot, what ſhall roo foot give? 
By the Operation it appears the ſaid | 6\g990/7 150 Foot. 
:  Calile muſt be 150 Foot high, ) £ ( — 


'F 
. 


0. 
on” 


OO 


— 


ERP OY DE Ot 


Example 


14 | - The Rule of Three. 


Example 4. 


If 564 1. 125. 64. isto be divided between 165 Men, How muc:: is 
'one Man's ſhare ? State it thus: 


If 165 Men have 5641. 12 5; 6 d. What ſhall 1 Man have? 
.20 | 


11292 
I2 
22590 
11292 | | 
. 264 11% ab Pence. oO 68 Shillfgs. 

1320** ER, | - © Ho 
35T | 

330 | 90... - 

210 005 Pence. 

I65 cnc 


45 


Note, That in the Rule of Three, the firſt and third Numbers muſt be 
both of one Denomination, - and the ſecond muſt be brought into the 
loweſt value expreſſ&t] therein, as in the foregoing Example. I work 
not the Queſtion as it-was firſt Rated, but tranſpoling the Numbers, Lput 
the denomination of Men firſt and laftt, and the Mony in the midſt, to an- 
{wer to that part of the Rule which requires the firſt and third Numbers 
to be both of ene Name. Again, becauſe in the ſecond Number Pence 
are expreſſed, I therefore bring the whole Sum into Pence, which anſwers 
to the other part of the Rule, which requires the ſecond number into the. 
loweſt value. The Anſwer therefore to the preceeding Queſtion, as 
by the Operation appears, is 821 Pence which reduced into Shil- 
lings, is 6$ s. and 5 4. or 30. $5: and 5 4. which one Man's ſhare, | 


as Was requireg. 


The next thing I ſhalf briefly treat of, I5, The Extra#tion of the Square 
' and Cube Roots, as allo fomewhat of their uſe. 


TT The 


dt ———_— 


The Extraction of the Square Root. 


Example 1. 
5 *» Root 
=O extra the Square Root of 7056, proceed | 7056 84 
thus: Firſt, point the you —_ ( that «= G4 ( 
is; puta prick) over every other Figure, beginning. "OSS. 
at the fill figure on the right hand (and note by*} 1 64 ) fs th 
the way, that ſo many Points as the faid Number | OT. AM 
admits over it, of {o many Figures conſiſts the © 
" Root of the faid Number) then proceed ſeeking, | 
the greateſt {quare number, ( which is a number multiplied by it Pall ) in 
_ the firſt point towards the left hand (70) which is 64 conſtituted of 
$8 multiplied into it ſelf; for 8 times 8 is 64. The Root of the Square 
mimber, which is 8, place in the Quotient,and ſubſcribe the Square num- 
ber (64) under the faid firſt point, ſubtracting it therefrom, and ſetting 
down the Remainder (6) underneath : To this Remainder bring down 
* thenextpoint (56); then drawing a crooked line on the left hand of 
the Dividend (656), double the Quotient, and place it (viz. 16,) there- 
in, calling it the Diviſor 3 ſeek how often this Divifor is contained in all 
the Figures of the Dividend, fave the laſt to the right hand, (viz.) How 
many times 16 in 65 ? the anſwer is,. 4 times, which place in the Quo- - 
tient, and alſo on the right hand of 'the Divifor (16), then multiply the 
Divifor ( 164) by the 4 placed laſt in the Quotient, and put the Produc, 
; whichis 656, under the Dividend, fubtracting it there-from 3 which done, 
[z nothing remains. So that the Square Root of 7056 is $4. 


; 


The Square Root is applied to Navi gition'as follows. - | 
Any two {ides of a Right-angled Plain Triaigle being given,: the third 
is form by the Extraction. of thE Square Root, ; 

| Example 2. 

EE Suppoſe a Ship to have made 87 Miles Difference of Fatitude, and 7 x 
Miles Departure, and'the Diſtance 'to' be! xtguired 3 the: faid- Diſtance is 

- Sundbythe Extraction of the Square Root, as follows. 

_— 


| 


Extraction of the Square Roda 


Wan: 


Square the Difference of Latitude and Departtire ſeverally, ( that is, 
multiply each by it ſelf )and from the Sum of both their Squares added to 
. gether, extract the Square Root, which will be the Diſtance required. 


. Example 1. 
RT ok. ren pohinn | | | 
Difference of Lat. is. : The Departure 71, Square Diff. Lat. 7569 
Multiplied by i felt:87.”. Multi. by it ſelt71. Square Depart, 504+ | 
os Re 9 Sum 12610 
.. © NE: OT 
£ TheFquare——756 9 The Square be 5041 . 


a® 


Ip : 
12610 (£12, the Diſtance required. 
I: Ng _ 


+9 Is SY 
of Bs Hl} 


By<this Operation it — 
appears, that the Di- | © 0 
ſtance, ' omitting the mY "Ro 
Fraction, is I 12 Miles, | 222 510 

Pop <4. - 


2 on 


Example 2... ” 


Suppoſe a Ships Diſtance to be 111 Miles, -and her Departure 57 Miles, 
and the Difference of Latitude to be; required 3 the {Fd Difference of Lati- 


tude is found by the Extraction of the. Square: Root, as follows.  - * 


. f ? 


The Rule. 


_ From the Square of the Njftance ſubtract the Square of the Departure, 
and the Square Root of the Remainder will be the Diffeghnee of Latitude 
required, a ew rr nr org lp Fw Lge 


F 


E xample 


g 
# 


| 
þ 


+7 

. 

* 
—_” 


AT 


-- > Bs EF, 
k , 


Extraction of the ShuareU 


$25 1% 4 SON 
AM Le -* +  "F..; » JR 


The Diſtance —:* 14 The Depart; 


| Multiplied by it ſeif———_#T Mult. by it RIE——57 


\8 : 
«#8. 

| = 

| Hd 
« 


7 
"= 
I” 4 
+= 
E. 


Z IT 


ELL 399 
I1I IP. ;-:.. 


—— Sq. of Depatt——3249" * 
F > MT OR” 


| Square of the Diſtance hos bo EE” OE om ng 


Square of the Depart.ſubtract. 3249 *. F 2h $77 Ss Diff. Tat. required. 
'_ © Remains 9072 "i281 


_ 185) . 


The Difference of Latitude, as by -. _ —— 


' the Operation appears, is 95 miles” 
- omitting Fractions. 


- 


If the Departure be required, the Rule is this, viz. from the Square of 


the Diſtance, ſubtra& the Square of Difference of Latitude, and the Square 
* Root of the Remainder is the Departure required : the Operation for bre- 
_ vity-ſake is omitted, | 


6 
. 
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4 
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Having, proceeded thus far in ſhewing the Practitioner how to find the 
Diſtance, Difference of Latitude and Departure, without the Operations 
by the Logarithms, I fhall (becauſe of its pertinency in this place) ſhew 
the manner of finding the Courſe alſo without the ſaid Logarithmical Ope- 


: ration, which is done (without ſenlible error ) as follows. 


The Proportion to find the Courſe. 


As the Sum of the Hypothenuſe (or Diſtance) and half the greater of 
- the other two Legs, (iz. if the Difference of Latitude be moſt, half that 3 
but if the Departure be moſt, half that) 3 I ſay, as the Sum of thefe two 
being added together, is in proportion to the leſſer ( or remaining ) Leg, 
ſo 15 86 to the Angle oppoſite to the leſs Leg 3 which is the Courſe, when 


the Departure is leſs than the Difference of Latitude, otherwiſe *tis the 
Complement of my Courle. | | 


A Example. 
Admit a Ships Diſtance to be 112, the Difference cf Latitude to be $8, 
and the Departure 69, and the Courſe to be required. | 
C Firſt. 


18 Extraction of the Square Raot. 


Firſt, Add the Diſtance, and half the greater Leg into one Sur. 
The Diſtance 15 -——- —_ 112 


Half the greater Leg (88) i——— 44 _ 
The Sum: —_— ——1 -156 
Having thus done, fs by the Rule of Three : 
As the faid Sum 1 56 to 96 the leſſer Leg, 1o is 86 to the ( Courſe; . 
09 


To bring out thebdd Minutes, mul- 
tiply the Remainder of the Diviſion (6) 
by 60, (the number of Minutes contain-- | 
ed ina Degree) and divide the Product 


1595 438 deg, 2 min. © 
468, 
by the Diviſor (156) and the Quotient 


of the faid Diviſion gives for the anſwer 


2 Minutes, So that the Courſe required | 
1s 38 *g. 2 mn. 


1254 


. 1248. 


6 


Example 3. Of the ExtraGiion of the Square Root. 


Suppoſe a Rope of 5 Inches compaſs, and another Rope of double the 
ſtrength, is delired. The Dimenſions of the faid required Rope is found. 
by the Extraction of the Square Root : For thould it be ſuppoſed that a 
Rope of 16 Inches-compaſs,is but double the ftrength of a Rope of 5 Inches, 


upon proof it is manifeſtly falle, for the faid Rope of 10. Inches is four. 
times of the ſtrength of that of 5. 


The Rale. 


Take the compals of the given Rope (viz. 5.) and multiply that by it 
ſelf; which Product ( becanſe the other Rope is to be twice as ſtrong). 


multiply bv 2, and the Square Root of the Product is the compaſs-of the. 
Rope required. 


E xain pie. 


The given Rope's compais 5 Inches. 
M:: ofpie by it {cit 5 


TheS — 25 
Mulciplied by mmmmtn mm 2 


50 


Extract the Root 2 


Geometrical ]Pwblems, T9 


So that by the Operation it appears, a Rope to be twice the ſtrength of 
the given Rope of 5 Inches compals, muſt be 7 Inches, 0. 
|, Tfit be delired to know the weight of one Rope by another, it is as fol- 


| The Proportion 1s, 


As the Square of the compaſs of the one Rope, 1s to the Square of the 
- compaſs of the other 3 fo is the weight of the one to the weigi:t of the o- 
|. ther, length for length. 
|. Example. 


'|* Suppoſe a Cable of 10 Inches to weigh 21 hundred, and the weight of 
' a Cable of 8 Inches required. Say 3 
|: As 100 (the Square of 10) to 64 (the Square of 8) fo is 21 C, the 
|. weight of one Cable to 13 C. #*. parts, the weight of the other Cable re- 
|. quired. 


hr " 6 


_— | 


Extraction of the Cube Root. 


| | arm firſt as neceſſary inſert a Table of the Cubes of the Nine Digits 
* & which ought firſt to be committed to memory. 


Tis Cubes of the Nine Digits. 


I ——OOL Y- 6———216 
2——008{ 7 ——343 
3 027 <S 512 
4——064J/9 ——729 
T——IzA/ 


Example 1. 


Extra& the Cube Roog of 12167. 
Virſt point the given Number, (5. e.} put a prick over every third Fi- 
, ure, then {eek the greateſt Cube in the tirft Point (viz. 12,) which is 8. 
; the Cube Root whereof (which is 2) place in the Quotient ; Subtract the 
; "Cube (S) from the tirſt Point (12), place the Remainder underneath : 
| to this Remainder bring down the next Point (167), and call this the 


GC 2 Reſo!- 


20. Extraction of the Cube Root, 
Reſolvend.. then draw a Line underneath it, Sh 
then {quare the Quotient (2) which is 4, | 12167 /23 Root:. 
multiply the {aid ſquere (4)by 300, which | 8 ( 

makes 1200; place this under the Reſol- 4167 Reſolvend. 
vend, and call it the Triple Square. Again, | " Piike 6 
multiply the Quotient (2) by 303 which "Ws Te 5 nw "I 
makes 60, place this under the Triple Square, | — _ * 

and call it the Triple Quotient ; add theſe | __12 60 Diviſor.. 

two (viz, Triple Square and Triple Quoti- | 360v. 

ent) into one Sum, and call 1t the. Diviſor 3 540 

ſeek how often this Diviſor is contained in 27 

the Reſolyend, which is three times 3 which | "7% 
3 place in the Quotient 3 multiply the Triple } —— 
Square by the 3 laſt placed in the Quotient, ©Pe® 
and ſubſcribe the Product underneath the, Diviſor; ſquare the faid figure (3) 
laſt placed in the Quotient, and thereby multiply the Triple Quotient, and 
place it underneath the lafi Product 3 cube the figure (3) laſt placed in the- 
Quotient, and place it underneath the preceding Products. - Laſtly, Add 
theſe three Products into one ſum, and ſubtracting the ſaid fum from the 
| Refolvend, ſubſcribe the Remainder 3: to. which Remainder had there 
been any more Figures,” the next point muſt have been. brought: 
down,. and the preceding Work reiterated from the ſquaring of the 
Quotient, until all the Figures are ſo brought down-3 but in this- Ex. 
ample, there being no more Figures, the Work is done, and by the. 
Operation the. Cube Root of 12167, appears to be 23 juſt, nothing . 
remaining, 


Example 2. apphed. 


Suppoſe a Shipof zoo Tun, 75 foot by the Keel,. 29. foot and a. 
half at the Beam, and 13 foot deep in the Hould 3 and another Shi 
is deſired of the. ſame Mould and S1ape of 500 Tun : The ſeveral Di-- 


menſions of . the. faid Ship are found by the Extraction of the Cube. 
Root. . 


*. 
Y 


© P 
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Extraction of the Cube Root. 


Example. 


Beginning with the Keel : Firſt, Cube 


the length of the given Keel, which is done 
by multiplying it into it-ſelf, and then mul- 
tiplying the Product by it again. 

Then fay by the Rule of Three, As 300 
Tun the one Ships Burthen, to 500 Tun 
the other Ships Burthen 3 fo 15 421575 the 


Cube of the one Ships Keels length, to the} 


Cube of the other Keels length. Which 


F being wrought by the Rule of Three, gives 


703125: From which extract the Cube 
Root, and that will be the length of the 
Keel required. | 


In this Extraction is added 3 Ciphers to 
bring out the Fractien, the Operation there- 
with being the ſame. as if there had been 


[f' more Figures in the propoſed Number ; the 


Operation gives for the length of the Keel 
required 88. foot. 2. parts. 


Thus having found one of the Dimenſions, 


the reſt may be found without the Extraction 
of the Root by the Rule of Three. 


Thus - 


Suppoſe the next thing I would 'find, 
to be: her breadth by the Beam, ſay; As 
the. length of the ene Ships Keel 75, is to 
the.length of the other 89 fere. So is 29 
3 foot, the breadth of- the one Ship by 
the Beam, to the breadth of the other, 


which by the. Rule - of - Three gives 35 
foot ?.. 


75 given Keel. 
75 
375 
525 
5925 
75 
28125 
39375. 
421875 Cube given Keel. 


83 Root. 


9 


191125 Reſolvend. 
19200 Triple Square. 
240 Triple Quotient. - 
194.40 Diviſor. 
153600 
15360 
_ 
169472 
21653. 000 Reſolvend. 
2323 -200 1... 
2 640 -F. Q-- 
2325 840 Diviſor. 


20908 SOO 
213 $40 
729 
21123 309 
529 631 Remainder 


CEE—_—_—_COC—_—_— 1 


Frxample, 


Geometrical 192zoblems. 
Example 3. 


Suppoſe an Iron Shot, 4 Inches Diameter, to weigh 9 tb, and the Dja- 
meter of a Shot whoſe weight is 72 Ib required. This allo is done by the 
Extraction of the Cube Root, as follows : Firſt, ſay by the Rule of T hree; 

As 9fb., the weight of one Shot, to 72 Ib, the weight of the other, fo 
| 45 64 the Cube of the one Shot's Diameter, to the Cube of the other Shot*s 

Diameter : which by the Operation is 512, the Cube Root of which is 8, 
the Diameter of the Shot required. : 

But if it were required, to find the weight of a Shot by the Diameter, 
its done thus, by the Rule of Three. 

As the Cube of the one Shot's Diameter to the Cube of the other ; 

So is the weight of the one Shot to the weight of the other required. 

And thus much for the Arithmetical part of this Treatiſe. 


nt 


Some neceſſary Geometrical Problems. 


PROBLEM LI 


To raiſe a Perpendicular on the middle of a Line. 


| F ET theLinegivenbe AB, and 
D «1. G L the Pals to be raiſed 
pe |: | from the point C3 to do which, ſet 
off the two equal Diſtances, C A and 
CB: Then the Compaſſes being 
opened to any convenient Diſtance 
- bigger than A C or CB, with one. 
At — DB foot of the Compaſſes in the Point 
A, deſcribe the Arch D E ; then with 
| one foot 1n the Point B deſcribe the 
Arch F G, then draw the Perpendicular from the point C through the In- 
terlection (or cutting) of the two Arches F G and DE, which was 
required. 


PROB. 


Geometrical Pwblems. 


| PROB, II. 
To raiſe a Perpendicular on the end of a Line. 


Let the Line given be AB, 
and the Perpendicular to be rai- 
ſed from the Point B: to do 
which, with one foot of the 
Compaſſes at B,. with any con-* 
venient diſtance, as B C,, {weep 
an Arch; then with the ſame 
extent, one foot of the Com- 
paſſes being in the point C, _ 
mark the faid Arch at the point A 
D, and one foot being at D; PE 
mark it at E ;. then with the | 
ſame diftance, one foot of the Compaſſes being in the point D, deſcribe the 
Arch FG, and placing the Compaſſes in the point B, deſcribe the Arch 
HI; then from the point B,and through. the interſection of the two Arches, 
FG and HI; draw the Perpendicular which was required. 


PROB. Il 


To let fall a Perpendicular on the middle of a Line, from 
a certain Point aſſigned over the ſaid Line. 


Let AB be the Line given, C the 
point. over the Line, from which the 
Perpendicular is to fall, to do which, 
place one foot of the Compaſles in the 
point C, then opening them to a conve- 
nient diftance,mark the Line AB in two 
points with the ſaid diſtance, as in the 
points Aand B then with one foot of 
the Compaſſes in the point A, deſcribe 
the Arch E F'3 and with one foot in the 
point B, deſcribe the Arch G H, then 
trom the point C, and by the interſection 
of the ſaid two Arches,draw the Perren- 
dicular which was required. 


Geometrical Þ2oblems. 
PROB. IV. 


To let fall-a Perpendicular on the end of a Line, 
from a Point aſſigned. 


Let the Line given be AB, upon the 
end of which let it be required to let 
fall aBerpendicular from the point C ; 
to do which;fromthe point aſtigned C, 
draw the Line C A; which Line divi- 
ded into two equal parts, as in the 
point D, then one point of the Com- 
paſſes reſting in the point D, with the 


| ſame diſtance, (viz. of halt the Line 
AC) deſcribe the ArchE F then from the point C, to the interleftion 


of the Arch E F with the Line AB, draw the Perpendicular as was requi= 
red. 


PROB. V. 


To draw a Line Parallel to a Line given. 


Let AB be aLine given, to 
which is required to draw a Line 
parallel; to do which, firſt, 
. Take in the Compaſſes the di- 
— DB Kanceat which the parallel Line 
is to be drawn, and then ſetting 
one foot of the Compaſſes in the point C, on the Line AB deſcribe the 
Arch F-; and with the fame diſtance, with one foot of the Compaſſes in 
the point D, deſcribe the Arch F'3 then laying a Ruler to touch the con- 
vexity of the two Arches, draw the Parallel as was required, 


Geometrical Pzoblems, 


PROB. vI. 


To draw a Line Parallel to a given Line, that ſhall paſs through 
| a point aſſigned over the ſaid given Line. 


Suppoſe AB the gi- 
ven Line, andit 1s re- — 
| ps to draw a Line F * .F 


. Parallel thereto that 
- ſhall paſs through the 


: Point C: Firſt, take A — —_— RB 


| the neareſt dilfance 
| between the faid point and the given Line, and with the Gd diftance, 


\ ſetting one foot of the Compaſſes in the Point D, deſcribe the Arch 
_ EF; then by the Convexity of the ſaid Arch, and the given point C, 
. draw the Parallel as was required. 


PROB. VIL 
To make an Angle equal to any given Angle. 


- Suppoſe ABC an Angle gi- 
ven, and itis required to make 
F- another Angle equal thereto”: 
| Todo this, firſt, draw the Line 
| DE, then with any convenient 
{ diſtance leſs than A B, deſcribe 
| the Arch G H) then placing the 
 Compaſſcs at D 3 with the ſame 
- diſtance which ſwept the Arch 
+ GH,fweep the Arch K L3 then 
. take the length of the Arch 
© GH in the Compaſſes, and 
\- ſetting one foot in the point L, 
croſs the Arch L K in the point 
- K, then through the point K 
2 draw the Line DF ; then is- 
- the Angle EDF, equal to the 
; Angle ABC, as was required. 
; * 
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Geometrical Pwbiems, 
PROB. VIIL 


To bring any three Ponts not [cituate ina right Line, into 
the Circumference of a Circle. 


Let the three Points, through which 

C the Circle 15 to paſs, be ABC: Take 

'N above half the Diſtance between the 

two Points A and C in the Compaſſes, 

and one foo: of the Compaſſes being 

in the Point A, with the faid- Diſtance 

deſcribe the Arch E D, and with the 

{ame diſtance, one foot of the Compaſ- | 

fes being, in the Point B, mark the Arch 

ED in the points E D, and draw the 

right Line E Dz then take above half 

the diſtance between the Points C and B in the Compaſſes, and one foot 

of the Compaſſes being in the Point C, with the ſaid diſtance deſcribe the 

ArchF G 3 and with the ſame diſtance, one foot of the Compaſſes being 

in the Point B, mark the Arch F G in the Points F and G and draw the 

right Line FG. Now where the two right Lines D E. and F G, being 

continued, interſect each other, (viz. in the Point H): is the Center of the 
Circle which was required, 


nad he —_— A —_ —o—_— 
— — 


Df the Yariner's Compals. 


”T* HIS Infirament fo beneficially afliſtent to the praQtical part of Na- 

vigation, as to its Author, 1s uncertainly diſcourſed of 3 its Age, by 

ſome ſuppoſed to be in theſe parts of the World, about 3oo Years the uti- 
lity whereof to us evidently appears, conlidering the many inconveniencies 
that attended our Anceſtors, in tracing the Vaſt Ocean for want of ſuch a 

Guide, under whoſe ſubordinate Conduct of latex Years, . our Maritine 
Aﬀairs have ſucceeded fo well, ; 


The 


A ny 


Df the Patiner's Compaſs, 27 
The Deſcription of the Compaſs. 


It is a Circle of a greater or leffer Diameter at pleaſure, deſcribed upon 

- aPalte-Board, and divided into 360 Degrees, and 32 Points, and ſome- 

' times into 24 Hours, each Point containing 11 deg, 15 min. or thiee 
quarters of an Hour, as in the following Figure. 


To find the Pime. 


To divide which into Points, firſt draw a Line at pleaſure, as W.E. they: 
croſs it with another at right Angles, as N. S. then ſetting one foot of the: 
Compaſſes in the interſection (or cutting) of thoſe two Lines, the Com. 

 paſſesbeing opened to the intended bigneſs, {weep the Circle, and divide 
each of the four equal parts made by the Circle, and the two right Lines 
W. E. and N.S. into eight equal parts more. Sois the Compals divided 
into 32 Points, asin the foregoing Figure. 

The Circle being thus divided upon the Chard, or Paſte-Board, there 
are paſted on the other {ide of the ſaid Chard, or Paſtc-Board, two Wiers, 
which Wiers being touched with a Loadſtone, and the Chard hung, at the 
Center upon a Pin, fixed ina Box, its Poſition becomes North and South; 
and the ſaid Box being covered with a Glaſs, and hung into another ſquare 


Box, to the end the Chard may traverſe notwithſtanding the Ships motion; 
being thus fixed, 1s ready for uſe. 


H— 


KR — —_— 


To find the Prime, or Golden Number. 


"HE Prime or Golden Number, is the ſpace of 19 Years, in which 
4. the Moon performs all her Revolutions with the Sun 3 at the end of 
which term, the Moon returns again to the fame Sign and Degree in the 
- Zogiack, which ſhe was in 19 years before; for the finding whereof add_ 
4 to the date of the year, and divide by 19, and the Remainder after di- 
vifion will be the number required. | 
Exambple. | | nl 
Suppoſe the G olden Number to be required for the year 1685 3 firſt add | 
#, which makes 1686, then divide by 19. 2 


19NI686/ 88 | 
152 | oa 


166 
152 


14 Remains, which is the Golden Number. 


To find the Epatt. 


T HE Epatt is the difference which 15 made in a year between the Sun| 
and Moon in their Revolutions ; to find which, divide the Golden 
Number by 3. and for every one that is Jeft add 10 to the Prime; then if 
the ſum exceed 3o, caſt away 3o, and the Remainder isthe EpaZt 3 but if 
the ſum be leſs than 3o, that is the Epadt 3 but if there remains © after Di- 
vilion, the Epa# is the ſame with the Golden Number. Example. | 


To find the Yoon's Age, 29 


Example | 3 
Suppoſe the Epadt was required tor the year 1685.3 the Golden Num- 
ber being found to be 14, being divided by 3, there remains 2, which 
being made 20, and added to the Prime 14, makes 34, which is the E- 


* pad for 16$5 required. 


4 —_— 


> __— 


To find the Moon's Age. 


\ A DD to the Epa&, for March 1, for April '2, tor May 3,for June 4, 
for July 5, tor Anguft 6, tor September 8, tor Oftober 8, tor No- 
vember 10, tor December 10, for Fanuary o, for February 2. 

Having, added to the Epact the number for the Monti, according to the 
Rule foregoing, add thereto the day of the Month, for which the Moon's 
Ape is required: theſe 3 ſums added together, if le{s than 3o, is the Moon s 
Age; if more than 3o, -take 3o from it as often as may be, the Remainder 
1s the Age of the Moon. The Moon's Age f{ubtracted from 3o, leaves the 
day of the Change. Again, 15 added to, or ſubtracted from the day of 
Change, leaves the day of Full Moon. _ 

Example. 

Suppole it were required to find the Moon's Age for the fifth day: of 
September 1688. 

Firſt ſet down the Epact for that Year mmm — O07 
To which add the Number for the Month, which is — OS 
To which add the Day of the Month, which is O5 


The Moon is 22 days old.. 


Then out of 30 
Take 22 The Moon's Age. 


Remains — 08 Days to the Change. 
Add I5 


EEE EnnyeY 


Makes 23 Days to Full Moon, 


If the Practitioner pleaſe to ſave himſelf the labour of theſe Operations ; 
he may in the following Page, ſee the Table where it is ſet down. 


To find the Dominical Letter. 


Poke the Year and its fourth part, and add 4 toits> then divide the 
Sum by 7; and ſubtract what remains from 7, the Remainder thews. 
J: thething required; accounting the Letter A for 1, Bfor 2, C tor 3 
j: Dforg, E tors, F for 6, and G for 7. Sup- 
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30 To find the Cycle of the Sun, 


Suppoſe the Dominical Letter were required for the y#ar 1685, 

Firſt, ſet down the year — ——1685 

'Then the 4th part, which omitting Fraction, is ——42 T 
To which add ———— mrmnmnmnnnn mrnmnmnmmef. 


2IIO- 


The Sum divide by———— _———T= zor 

| 21I 

The Remainder after Diviſion is 3, which being O10 
ſubtracted from 7, leaves 4 » which ſhews it mult be 


the fourth Letter, which is D the Dominical Letter 
for 1685 required, 


*- ———_—__—_— ——_— —_—— ——— -—_ x p"TION 
"___ —————— —_ et... 


To find the Cycle of the Sun. 


A DD to the Year 9, divide the ſum by 28, the Remainder is the 
| Cycle of the Sun, 


Snppoſe it be reguired for the Year 1 685 
Then add ————=——g 


Divide by ——28 I694/69 
) 168 
By the Opetation it appears that 14 is the Cycle 
of the Sun for the Year 1685, being the Remain- 
der after diviſion. 


To fave this labour, I ſhall add the Table following. 


14 


| —  —— 


Note, Hillary Term begins Fa#. 23. and ends Feb. 12, 


Eafter Term begins 17 days after Eaſter-day, and ends the Monday 
before Whit ſunday. 


Trinity Term begins on Friday after Trinity-Sunday, and ends 19 days 


after, 


Michaelmas Term begins Oftob. 23. and ends November 28, | 
A Table- 
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A Table ofthe Boon's Age fo2 the Year 1688, 
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Fu mM On, 
Lalt quart. 
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- Full moon. 


New moon. 
F1: ft quatt. 


4271443 J 


—_ 


Full mocn. 
Laſt qQuaite 
New moon. 


*Go4v jy 
FAN 


Full moon. 


1144p 
Ra Ag N 


Firft quart, 


Fuil moon. 

Laſt quart. 

\New moon. 
_Firft quart. 


' Full moor. 

JLaſft quart. 
New moon. 
Firſt quart. 


New moon. 


= quart. 


F Irft quart. | 


Laſt quart, .. 
New moon. 


07 
5 


22 
29 


» 
T3 
20 


*/ 


Ns; 
I4 
21 


28 


{ o5 


I 3 
I9 
26 


04 
I2 
18 


26 


v3 
10 
17 
ve, 


| 


D. | 


04 
I'O 
OO 


19 
.22 
20 


I2 


of 
at, 
I 


O2 


O06 
OO 
5 
IS 


21: 
06 


I'6 
IO 


O9 
O5 
O08 
03 


n. 


O+4 


| 


SIUT-U1.4 
PFRAAL 


| 


M. ; 
Full moon, 
= ) Laſt quart. 
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= Moan moon, 
Firft quart, 


Full moon. 
Laſt quart. 
New MOOD. 
Firft quart. 
Full moon. 


Laſt quart. 
New moon. 
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Full moon. 
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.Full moon. 
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Firſt Quart. 
Fall moon. 


499449007 


Laſt quart, 


* JaqUIIIGT 


mmm anger rr 


Laſt quart. - 
New moon. 
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Full moon. 
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This Tear will be Four Eclipſes, Two of the Sun, and rwo of the Mon, 


| k in the Evening. *Twill be a 
he Moon on April 5. about 6 of the Choct | ing. * 
5 4 ye 5 but fot 5h rous. 2. Of the Sun on April 25. about 3 in the mor« 
3 Viſible to us in Ermeland. 3. Of the Moon, on Sepremb. 29. about Io in the 
| <A IR and viſible to us. 4. Of rhe Sun, on Oob. 14. about 7 of the Clock in | 
{ the Morning, and the latrer part may be feen 1n England. 
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Laſt quart, | 03 | OI ; New moon. | 06 
New moon. | 1o | 22. WD )Firſt quart, | 13 
Firſt quart. | 17 | 20 © Full won. | 21 
Full moon. | 24 | 21 Laſt quart, | 28 


= 


*Auonuw{, 


*AuD aigd 
(NIALL - Pr, 


Firſt quart, | 12 
Full goon. | 20 
Laſc quart, | 26 


MN 
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Full moon, | 23 | 14 
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In this Year will be two Eclipſes, both of the 71oon, 


| The tirſt will be on March 25. about ſeven of the Clock at Night; | 
this will be both total and viſible. The ſecond will be on September 
19. about two of the Clock in the Morning, total and- viſible, as the 


| former, 


-emmatined rant cad 
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In this Tear there will 52 Four Eclipſes, two of the Sun, und two of the Moon. 


The firſt will be of the Sun, on Feh. 28, about 11 of the Clock ar Night ; ir wilt 
he inviſible to us in Ezgland.. The ſecond will be a Lunar Eclipſe, March 14. about 
| ro of the Clock ar Night; viſible to ns in England. The third will be an Eclipſe of 
| the Sun, 412uft 24. about one in the Morning, a great Eclipſe, bur invifible to us. | | 
| The fourth will be an Eclipſe of the Moon, on Septemb. 8. about two of the Clock 
| In the Afternoon, = 
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In this Tear will be two Eclipſes, both of the Sun. 


The firſt will be on February the 18th, about our five a Clock in the | 
Morning 3 but inwiſible to us. The ſecond will be ou Azpuſt the 13th F 
near {ix of the Clock at Night 3 vihble to us in England, 1t the Air be 
ſerene 3 of the Suns Body will be obſcured. 
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New moon. 
Firſt quart. 
Full moon. 
Laſt quart. 


- New moon. 
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Full moon. 
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In this Tear the'e will be Five Eclipſes, three of the Sun, and two of the Moon. 


The firſt will be of rhe Moon, on Fan, 23. about two cf th» Clock Afternoon 
inviſible to us. Tie fecond of the Sun, on F?h. g. near five in the Afternoon ; 
inviſible ro us. The third a great Eclipſe of the Moon on the 1 8th of Fuly, near four 


a. a, 


_ of the Clock in the Morning, may be feen of us. The fourthan Eclipſe of the Sun, 
on the ſecond of 4z2uft about nine 1n the Morning, The laſt a (mall Eclipſe of the | 
| Sun, on Decemb, 27. two hours Afternoon, ſcarce viſtvle to us. 
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In this Tear are ſour Eclipſes, two of tha Sun, and two of the Moc, 


 TheFirſt a rotal Eclipſe of the Moon, on Famtary 1 2. about four of the Clock 
inthe morning, vitible to us. The Second a greac Eclipſe of the Sun, on Fur 23. 
a Iittle after Noon. The Third a great Eclipte of the Moon, on 7uly 9. near 10 

1n the Morning, inviſible to us. The laſt a great Echple of che Sun, on Dec. 16, | 
about our Midnight, vifible to our Artipodes. | 
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In this Tear ave ſour Eclipſes, two of the Sun, and two of the Moon. 
The Firſt of the Moon, Far. 1. about Noon, a great Eclipſe to the Antipodes, 


. 


The Second of the Sun, Fane 12. near 5 of the Clock at Night, more than half the 


Sun's Body obfcured ; may be ſeen of us if the Air be clear. 
clipſe of rhe Moon abour Midnight, on Zune 26. 
on Decemb, 6. near 5 art Night; inviſible to us. 


The Third a ſmall E-' 
The Laſt an Eclipſe of the Sun, 


9 


* The Explanation and Uſe of the preceding Table 
of” the Moon's Age. 


N the faid Table, the one half Page contains the firſt ſix Months of the. 
Year, the other half the following fix Months : in the firft Column of 
each half, towards the left hand, are the Months in the ſecond, the New, 
Full, and Quarters of tne Moon 3 in the taree following Columns are the 
Days, Hours and Minutrs of the {aid New, Full and Quarters 3 which 
time is accounted from Noon to Nyon. At the bottom of the Tables are 


the Ecliples for the Reſpective Years. 


UVſe of the Table. 


The Ute of this Table 1s readily by InſpeStion to find the Day, Hour and 
Minute of the New, Full or Quarters of the Moon. 


Example 1. 

Suppoſe it were deſired to find the time of New Moon in Jar. 1689. 

Firſt, Look for the Year 1688, on the top of the Leat, which having 
found, look for Farnary 1n the hrft Column towards.the leit Hand 3 then 
in the next Column, in the ſame Month, 1s tound New Moon and in the 
three following Columns againſt New Moon, ſtands 22110|12|, which 
{hews that the New Moon in Farrary 1688, is the 22 day, 10 hours, 12 
minutes Afternoon. The {ame Directtons and Contiderations ſerve for the 
Full Moon, or fixft and laſt Quartess. 

Note, That when the Moon is in the firſt Quarter, it is 8 days old, at 
the Full 15 days, and in the laſt Quarter 22 days. Suppoſe therefore it 
were required to fiud the Moons Age on March 25, 1688. 
Looking in the Year 1685, the Table gives the New Moon to be on the 
21ſt day, therefore 21 and 4 being 25, it appears the Moon is 4 days old 
on the ſaid 25th of March. 


Exaniple 2, 
Suppoſe it were required to find the Moons Age on the 1oth of Tue, 


1680. .- ; 
Looking m the Year 1685, in the Month of Jae, Lind the Moon to 
beat the Full on the 3d day, that is, 15 days old 3 then the dav for which [ 
would lindits Age, being 7 days after the 3d day, 15 and- 7 making 22, 1 
conclude the Moon to be 22 days old en tlic laid 1th day of June, 1688. 
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The Tide-Table, 


ahas 


A Tide-Table for the Sea-Coaſt of Great Britain, Ireland, 


Norway, Holland, Flanders, France, Biſcay, &*c. Shewing 
what Moon mikes Full Seaupon the Fall and Change-a1;s at 
ihe places following, in Alphabetical order. 


| 


J.;M. 
A. | 


A T Army, N. N.E. and 
SS MV: 


At Amſterdam, and Ar- 
mentiers, North-eaſt, and 
South-welt — 

At Aberwark, E.N. E. and 
W.S. W. ———— 

At Abermorick and Antwerp. 
Eaſt and Weſt. —— 

At Alborough , South-Eaſt | 
by South, and North-Weſt 
by North 


ts 


—_—_—— 


L e—o———_ _—_ 


B. 


At Beachy, and before tne 
Race of Blanquet, Nerth and 
South- | 

At Blacktail and thwart 
of Beachy in the Offag. 
North by Faſt, and South by 
Weſt 

At Blackneſs in Bluet, at 
Bell-Jſle, at Baraick,, N.N. E. 
and S. S. W. — 

Without Blur, North-Eaſt 
by North, and South-Weſt by 
South 


tk. — 


—— 


—— — 
—_— 


”——_— + —— 


 JOEIIIELIEUITp ann — ne ano eps i ns 


OO 


45 


12145 
ON | 3O, 


O02 15 


(| 
4 


The River of Bourdeanx . 
the South-Coaſt of Britaign, 
the Coaſt of Biſcay, and at 
Rockneſs, North-Eaſt and 
South- Welt. —-— 
At Breſt, before the Baſs, 
the River of Bourdeaux, with- 
in the Haven, and at Barwick., 
North--Eaft by Eaft, & South- 
Weſt by Welt _ 

In the Bree-ſound, Bloy. 
Baltzmore, FE. N., E. and 
W. S. W. © 
Before Breman, and at} 
Blackney in the Channel be- 
fore Bourdeaux, and at Briſtol, 
Eaſt and Weſt 

At Briftol-Key, Eaſt by 
South and Weſt by North — 
At Bridgwater, E.S.E. and | 


a 


Petween Beachy and the 
the Iſle of Wight, South-Eaſi 
by Eaſt, and North-Weſt by 
Welt - 

Bulleyn-deep, S. S. E., and 
N, NW =  ———— 


EE em 


| 


| 


H. 


d 
ct W—_— 


| 


| 


03 


M. 


E 


30 
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C. 


In the Condado, North and 
South ———- 
In the Chamber of Aye, 
North by Eaſt, and South by| 
Welt 

VW ithout C alles.” at Corp 
Chriſt: Point, before Camfens' wy 
and at Canfere, N. N. E. 
S.S. W. 

Between Calice and Dover, 
before Conquet, and at thet 
North Cape, North-eaſt, and 
South-welt —O 

At Cork, at Calice, and: 
in the Creek, E. N. E. and 
W.S. W. 

At Caldy, and in the Bay 
of Carnarven, Eaſt by North, 
and Welt by South 54 

At Concalo, Eaſt and Weſlt— 

At Cape Clear, E.S.E. - and 
W.N.W. ' 

Without the C arkers. in 
the Channel. S. E. by Eaſt, and 
N. W. by W. 

Between G arnſe y and the 
C ackets, before Cromer, be- 
fore the' Caskets and Garnſey, 
at Seven-Clefts, and at Cate- 
neſs, S. E. and N. W, —— 

At the Caskers, and at 
Chamberneſs, S. E.. by South, 
and N. W. by North 

At Cows, in the Foſs of 
Caen; wn Calice-Road, and in 
Chbamberneſs-Road, 5. S. E 
and N.N.W. 


3 
* 


—— ST 


,O 


My 


12 


I'2 
OI 


300W.S. W. 
04 30 
515 

038. 


—O7 3O 


0815 


— ©0945 


10 3c | 


Before the Haven of Camn,— 
in the Chamber, between 
Cripple-Sand and the Creyl , 
and at Calſhot, S. by Fall, 
and. N. by Weſt, —— 


D. 


45 


| At Dover-Peer, and before 
Dunkirk,, North and South— 
3o At Denby, N. E. by N.and 
S. W. by S. 

| At Dort, N.E. and S.W. — 
At Dungarvan, E.N.E. and 


As 


| At Dartmouth, Faſt aid 
Weſt — 

At Dublin, S. E. by Eaſt, 
and N, W. by W. 
At Dunbar , 
N. W. _ 

At Dungeneſs, and Dun- 
roſe, S. E. byS. andN. W. 
by N. 
| At Dover. and in the Downs. 
| 1SS.E. and N.N.W. Ge ONE 


E. 


| ——_——————_— 


ws \ i 


S. E. and 


CT” Fr—_—— _—___—_—_—___— 


At Embden , before the 
Elve, before the Eyder , and| 
tbefore Encomyſere, North and 
South — 
At Edam. 
S. S.W. 

Before the Eaſtern and Weſt- 
erm Emes, and at Egmont 


S. E. and N.W, -—— - 


R—— 


JI 2 


N. N.E. and| 


OO 


O9 


7 


O9 


H. 


hv 


| 


F. 


On the Coaſt of Pads 
North and South — | 
AtFluſhing, North by Eaft, 
ard South by Weſt - 2 
Before the Fen in the 
Channel, N. N. E. and S. $, 
W. —O 
Without F orntnay, N. E. 
by North, and S. W. by 
South » 
of 


I 30 


21 


_— 


Without the Banks 
Flanders, N. E. and S:W.—03 00 
At Flambrough and Brid-\ | 
tington, E.N.E. and W.S.W.- 

At the Fourn, in Foy, at 
Falmouth, Eaſt by North, and 
Weſt by South 

worn Foyand Falmonth, 
in the Channel, and at Foul- 
neſs, Eaſt by South, and 
Weli by North, —— 06.45 

Before the Coali of Friez- | 
land, and the Fly, E.S.E. and! 
W.N. W.— 

Without the Fly, S. E. by 
Eaſt, and N. W. by W. — 

At Friez, and Pair Iſs, 
N. W. and $. E. 

In the Frith, and at the: 
South Foreland, S.S. E. and; 
N. N. W. 

In Fair- Iſle Roads, and at; 
the North-foreland, South by: 
Eaſt, and North by Weſt——' 


O 


430 


';O 


—_—— 


7, 
og|rs| 


© 
| 
j 
gb 
] 
| 
p 


O 


wo] 
G, 


ſand S. W. 


5ikets, S.E. and N. W. — OS 


5.15 


z0/aud Welt by South =——e ne 0 


The pg Table, 


—hat Graweling, and before Cher- 
brough, North and South — 
Before Gore, and at Graves- 
end, N.N.E., and $.S,W,—— 


At Groy, at Gaſcoign, and 
the Coait of Galicia, N. E. 


At Garnſey, Eaſt by. North, 
ind Weſt by South —-———lo5 


Between Garnſey and Caſ*| | 


Thwart of Garnſey in the 
Channel, S. E. by South, and! 
N.W. by North —— - 09 
; In the Chamber and Gore- 


end, South by Eaſt, and North 
by Wet. AN 


H. 


Before the Hever, before 
Horn, and at Hamton-Key, 


North and Sourh —— 
Under Holy-Iſland, 
Horn, N N. E. 
0. Wo REI, 
_—_ Hartlepool, N.E. and 
S. W._ - 
A: Huntcliff-foot, N. 'E. by 
alt, and S. W. by Weſt —- 
At Humber, I by North 


auc| 


at an. 


Before Hambrongh, at Hull, 
at the Holms, and before 


Heu::ber: Mouth, Eaſt and] 
Welt ———— 


—_—_— 


*; Harlem, and at Home- 
head. Sowrh- caſt and North- 


'® 


Ta the Road of Gibralicr,) 


welt 


por p—_yr ;. woe w—_ 


——_— __ ——— i oa 


6. 


—log'oo. 


At 
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At St. Hellens, at Harwich, H.' 'M. 
and without the Banks of — — 
Harwich,$.S.E. and N.N.W.- 10 

At Harwich within, S. by 
E. and North by Welt IIi5 


| 
LL 


At 7utland-Iſlands Nortly 
and South —— —_ 
On the Weſt Coaſt of Ire-, 
land, N.E. and S. W. 

In all the Havens on the 
South Coaſt of Ireland, Eaſt 
by Nomth, and Welt by 
South EIT_ 


R 


Kentiſh Knock, North and 


. South 
Killiars, N.E. and S.W.-- 
At King-ſail, E. N.E. and] 

W.S. W- 

* At Kilduyn, E. S. E. and 

W.N.W.— 

At Kildive, $. E. and 


NW. ——— 


L. 


At Leith, 

South. ——- — 12 00 

At Lisben, N E. by North} | 

and S. W. by South. 02 15 
At  Longon, N. E. and 
REP i 


bo W. _ My 
Thwart py FIBP TY * 

before Lin, Eaſt by: North | 

and Weſt by South —-—{o5 15 


North and 


| |Eaſt, and 5, W. by Weſt -— 


ISt. Maloes, 


At Lin, half-Tide, at Li 
ojdey, Eaſt and Weſt — 06 00 
At Lime,Eaſi by South ,and| H 
Weſt by North — —106 

At the Lizard by the Land, , © 
E. S, E. and W.N.W. 
At Lambey, S. E. by Eaſt, 
and N, W. by Welt — OBI 
At-Leyſtaff, and thwart . | 


—_ 


_— 


it without the Banks, S. E. 
by South, and N, W. by 
North: 
In Le ytaff Road, and at 
Loag- fad-bead. S. S. E, and 
N. N.W. 


99} | 


/ 


—[1C 
M. 


Within the Maes, and 4 
A1alden, North W Eaſt, and 
South by Weſt — 

Before the Maes, 
and S.S,W, — 

| At the Maes, and before 
St. Matthews Point, N. E. by| 


N. N. iP 


—_ Area emer 


In Moſholeat S. Matthews. 
and within Mounts«Bay 
E.N., EZ. and W. S, W. - 
In MiIford, at Moonleſs, at 
Eaſt by North,| 
and*Weli by South'— 
Between Mowſebole and] 
Falmouth, afid in 14}ford. 
Fen, E.S.X. and W.N..W. 
In St. 4agnes Sound, and| | 
ls Macbnels Cafile, S. E. by 


M———_ 


Eaſt, and N. W, by wt 
F 2 


4+ 


At the Iſle of Man, S. E. 
and N. W, 
Before Margaret, South by 
Eaſt and North by Weſt. — 17 


N. 


At Newport , Halt - Tide, 
North and South — —— -— 

At the Weſt-end of the 
Nower, North by Eaſt, and 
South by Weſt — — 

Before New-Caſtle, and be- 
fore the River of Nantz, N.E. 
and S. W. ——_—_ ——_ 

At New-Caſtle, Faſt by 
North , and W. by S. -— - 

Before S. N chal E: oy I, 
and W. by N. 

At the Needles, at the Ihe 
of Wight , S. E. by Eaſt, and 
N. W. by SO oem nes 

All Fs, Coaſt of Normand 
and Picardy, S. S. E. and 


N.N. W. en mr IO 


Between the Naze, and]. 
Warhead of Lower, South by| 
Faſt, and N, by W. 


O. 


At Orkneſs , 
S. W. - 

At Orkney, S. E. 
N. W. 

At Orfordneſs, S. E. 
South , ,and North-Weſt by 
Nortth—— ——- 


— 


- [OO 


OS 


by —_ 


The Tide-Table. 
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M. 


At Orfordneſs without ” 
Banks, and between Orford 
and Orwel-waves, S. S.E. and 
N. N. W. - mmm 

At Orfordneſs within th 


OO 


15 


Sands, South by Eaſt, and 
orth by Weſt, — 


P. 


North and South - 
At the Penns, Porthus, and 
Pifton, N.E. and S. W, — 
On the Coafi of Portagal, 
N, E. by Eaſt, and S. W. by 
5|Welt 


_— 


— 


Welt by South - 


15]Eaft and Weſt ——— 
South, and Weſt by North — 


;of Thwart of Plymouth,E.S.E. 
and W.N.W, —_—_—_ 


At the Race of Portland. 


A 


c 


| 


At Portſmonth, Half-Tide, 


In Plymonth , and beluce 4 
St. Paul's, Eaft by North, and] 


At St. Paul's in the Haven, 


H. 


| 


I'2 


03(c 


Before Podeſſinks , Eaſt byſ | 


S. E. and N.W. - 
Q. 


South — 


ALI 


R. 


At Rocheſter, North by Faſt, 


45land South by Weſt - 


At Quewborenyh, North and 


OO @ 
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HM. H. M; 
At Ramkins, N.N.E. and —— At Sedmouth, and at the-—- — _ 
SS, W.——————— 1030Start, Eaſt by South, and; 
At Rotterdam ,, in Robin-) Weſt by ak Fe 06 45] 
Hood's Bay, and from the Off the Start, in the 
Race to the Pole-head, N. E. "Channel , E. S.. Ea: and' 
and I. W. nn ON TRIAL 03 | W. N. W. — 07 30 
At Rouen, and before Ro-l. Within the Seys , before; 
chel, N. E. by E. and S. W. Schethalgh., and at Seven 
by W. —— ——[03145Cliffs, S. E. and N.W. = c=—=0600 
"Io Ramſey, Eaſt by North At Shoram, S. E, by S. | | 
and Weſt by South — ſo5]L5|and N. W. by N. - ——0945 
In Rafſia, Eaft by South At Seyn-head, S.S. FE. and | 
and Weſt by North. — 06 N. N. W. | ——=|{10.30 


SS SE] 'F: 


In the Sleeve,. between V- Within Terveer, N, by E. 
ſhant and Silly, at the Shove, and S. by W. — —r2 
at the Spzr, at South-Hamp- Before Terveer, before the! 
fon, and along the Smzr , River of Thames , and at! 
Noth and South- - 12 O00 Tinmouth , N. N. E. and 

. Upon the Coaſt of - Spain, | S.S.W. — — 
and im Shotland,, N.E. and | Before the Tees, and before 
9, W..——— 03 o0the Bay of Tinmouth. N. E. 

At Sily, and in the and S. W, ——'03 
Sound, at Staples, N.E. by At the Clefts of the Teſſel, | 
Eaſt, and S. W., by Weſt — 03 45]E. N. E. and W. S. W. ——o4 

Before Scarborough, at Sept. In Torbay, and: before the 
Iſles, without the Haven in Te fel, Eatt and Welt —- —'o6a 
the Broad Sound, F.N. FE. {* the Road of the Teſſel, 
and W.S.W. — —= 04 30|E.S.E.and W.N.W. —— -—'o7 

At the Mouth of Severn, At hit S.E. by S,. and |. 
between Sully and the Li- Ny W. by N. + ——— '©9 
zard., at the Spurn, Faſt by 
North,. and W. by S—— o5 15 V. : 

Without Silly, m the | 


Channel, and at Salcomb, Before Ureck.,, North and 
Faſt and Weſt. —— 06 o0.South ——— 12 


[4-1 | 


46 The Tide-Table. 
La H.M.) H. 
SOS Th, -) At the Neſs by Wieringhen, — 
At Vſe, Noxth-eaft and and at Winterton, ES. E. VY 
South-weli 00 WN, wa 
Between Tſhant and the| Thyart of "the Ie 
Main, N. E. by Eaſt, and S.W. | Wiehs in the Channel, all} 
by Welt — © 03 45wichin tne ijfle of W ight , 
In the Yourd, at the Bay Letween the Iſle of Wight , 
within Uſhant, F. N. E. and and  Beachy by tnx Shore ; 
W.S. W. —— --= (0430S. E. by Eati, and N. W. by 
Without Vſhant, Fatt and Well mm mn enmn_ OB 15 
Welt, — OG At the Eaſt-end of . the! | | 
Wight, and on W ieringhen- (| 
W. Flats, S. E. and N. W, —— 09þ& 


+ 
At Winchelſey, North by! Lg 
Eaſt, and South by Welt -—--- [12 45 


At the Weilings, and from) Before Yarmouth, N.N.E. 
the Weſt-end of the W icht, | and S, S. W. _ 


RNLD 


N.N.E. and S.S.W. O130 At Yonghall, E.N.E. and 
Before the Weilings, N. LE, W.S.W. 
by North, and S. W. by | At Yarmouth, "} E. by Eaſt] - 


South——- — j\©O2 I5jand N. W. by Weſt ————_ 
In the Sea of Wales 6 Se-, | In Y She Road, and in 

vern, F.N.E. and W.S.W. WD Weds Tarmeuth Haven, S.S. E. and} 
In Webs. Fat by, North) © IN, NOW. ae bs 

and Welt by South ———— I 
At Wells , at Weymouth, | ar 


and at Waterford, Faſt | and} 
Weſt —— — '06 00; On the Coaſt of Zealand, 
At Weymouth Ker, aſt 'N.N. E. and S.S. W. —+— 91 


by South, and Wet by | In the Zierick- Sea, N.E. 
North ————-—0645 and S. W, 


.z 

O7 W 
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5 
_ mo—_— 
| — 

| 


HE foregoing Table ſhews the time of F ull-Sea, at the ſeveral places 
| therein mentioned, upon the Full and Change days of the Moon, 
| which for rhe more ready uſe 15 put in Alphabetical order. 


E xamiple, 


? Admit the time of Full-Sea at London, upon the Full and Change days 
F berequired. 

* Look inthe Table under the Letter (L) it is found to flow at Londox 
| North-caſt and South welt, (as is vulgarly expreſſed) that is, When it is 
| Full-Sea at London upon the Full and Change days, the Moon will be 

F upon the North-eaſt and South-weſt Points of the Compaſs, which, (as 

8 the ſaid Table ſhews) is at 3 hours. 

 TheUfﬀof this, together with the Moon's Southing, to find the 


| time of Full-Sea at any time at any of the ſaid places, thall be ſhown 
| below. 


To find the Boon's Southing. 


þ To find the Southing of the Moon, multiply the Moon's Age by 4, and- 
& divide the Product by 5, and the Quotient of the Divifion is the «time 
s of Southing. 

* UIote, It the Moon's Age exceed 15, reject the ſaid 15, and take the. 
# Remainder, with which proceed inſtead of the Moon's Age 


Exanple. 


Suppole the time of the Moon's Southing be required on the 9th of Tune: 
E 1676, The Moon's Age will be found to be 19 days rejecting 15, the 
| Remainder '543 which multiplied by 4, makes 16, which divided by 5, 
| gives in the Quotient 3 1, or 3 hours 12 minutes, which is the. time of. 
the Moon's Southing, which was required. 
* UQNote, Every 1 that remains after Diviſion is 12 Minutes, . 


l - I ſhall here add a Table of the Moon's Southing to every day of her : 
; 42ts. | 


The. 


Explanation of the Table. 


. The Table. | The Explanation and Uſe of 
Ng the T able. 


Moon's | Southing., | 
Age. HM 


The firſt and ſecond Columns ſhew the 


7 FORGED, Ff Moon's Age, the third the Southing, 


O02 —— 17 
OZ 19 
O4. 19 


93 40 | The Moon being 9 Days old, and her 
OG EL Southing required, | 
07 22 y 
OB——23 In the firſt Column, under the Title . 
O9:——24 Moon's Ape ſtands 9 3 over againlt it, in - 
10 25 the laſt Column, is 7 Hours 12 Minutes, 


I 1——26 the time of the Southing required. 
12+ 27 : 


I 3——28 


Example. 


” 


Note alſo, the ſame Southing ſerves for - 


I 4 29 6 24 Days old, as the Table {hewvs. : 
[15———30 | 12 1 


Thus having got the Moon's Southing, proceed to find the time of F 
Full-Sea as follows. | | 


Suppoſe the Moon being 9 Days old, the time of Full-Sea in the 
Downs requited. | | 

By the foregoing Table it appears that a N.N. W. and S. S. E. Moon : 
makes Full-Sea upon the Full and Change Days, which ( as the faid Ta- |} 
ble fſhews)is 10 Hours 3o Minutes 3 to which adding the Moon's Southing 
at 9 Days old, (viz. 7 Hours 12 Minutes, 1t makes 17 Hours 42 Minutes, 
or 5 Hours 42 Minutes, rejecting 12 Hours, 


But to be more cxaQ; uſe the following Table and Directions. 


Having | 
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' Having found the time of Full-Sea upon The Tide-Table. 
' the Full and Change Days, by the pre- — mmm 
' ceeding Table for that purpoſe, enter this Moon's | Tide, 
* Table with the Moon's Age; againſt which | Age. | H. M. 
in the Jaſt Column are the Hours and Mi- 
' utes to be added for the time of Full-Sea | 01——16 
* delwed, | ; "LON 17 
1 | .*-03* 8 
Example. ©] O4——TI9 
Te o5 20 
| Suppoſe, as before, the Moon being 9g | o6 21 
+ Days old, and the time of Full-Sea in the | 07 —— 22 
35 Downs is required. Ee O8-——23 
* A N.N. W. andS.S.E. Moonmaking | 09 24 | 
k Full-Sca upon the Full and Change Days, | 10—— 25 
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Cxplanation of the Kalendar. 


| YNevery Page there is eleven Columns ; the firſt ſhews the Days of the 
| || Month 3 the ſecond the Days of the Week, expreſſed by the Letters 
' A, B, C, &c. the third the Southing of ſeveral Stars at Midnight, at 
If. which time the ſaid Stars are to be obſerved, thereby to find the Latitude 3 
* in the ſame Column is given the time of Sun R:iling (and by ſubtracting 
F the time of Riling from 12 Hours, the time of Setting) to about every 
|. quarter of an Hours difterence 3 the eight following Columns ſhew the 
" Sun's Place and Declination for the Firlt, Second, Third, and Leap-Year , 
according to their reſpective Titles. 


For the more ready knowing, of Leap-Year, the following Table is 
inferted, where it 1s found by inſpe&ion, as allo the Firſt, Second, or 
Third Years after Leap-Year. 
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The Uſe of the Kalendar. 


| Fo find the Day of the Week or Month for any time paſt, or to 
come, by the Kalendar. 


Firſt, Find ths Dominical Letter for the Year, then proceed as follows. 
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64 Explanation of the Kalendar. 


Example 1. 


Suppoſe it were required to find what Day of the Month was the Thin 
Wedneiday in March 1685. 

Having found the Dominical Letter, which is D, turn to the Month 
March, and account D for Sunday, three days downward from which j 
G tor Wedneſday, and the Third Wedneſday is the 15th day of Harch,s © 


was required, 


Example 2. 


What Day of the Week will the Second of September be in th 
Year 1688 ? 

This Year being Leap-Year, hath two Dominical Letters, A. and G; 
the firſt ſerving from the firft of Famnary to the 25th of February, th 
latter from thence to the Years end. 

Wherefore looking againtt the Second of September, there ſtands G 
which repreſents Sunday, the Day of the Week required. | 


Note, That the Gregorian or Foreign Account begins ten Days befor. 
ours, ſo that our 1ſt of January is their 11th, our 11th their 21, ou 


- 21ſt their 31ſt, our 24thoft February their 6th of March, but in Leap 


Year, our 24th of February is their 5th of March, becauſe then Februar. 
hath 29 Days. 


To find the Suws Place and Declination by the K alendar. 
Example 1. 


Suppoſe the Sun's Place and Declination to be required on the 10th of 
Fanuary 1687, being third after Leap- Year. 

In the Month of Jarary, in the tirft Colurnn, look the Day of the 
Month, over againſt which, under the thurd Year, ſtands as 42 ;, that is, 
the Sun's place is in 42 rain. of Agaarizs, In the next Column under 
the ſaid Year ſtands 20 03 under the Title South, which ſhews the De-| 
clination to be 20 deg. 03 min. ſoutnerly; and this ſerves either 
for the Year 1687 or 1691 on the ſaid 10th of Yannary, being the third 
after Leap-Year, X 


wo 


Exampie 


Crxplanation of the Kalendar. 65 
Example 2. 


Suppoſe the Sun's Place or Declination to be required on the 10th of 
March 1676, being Leap-Year. '- | | 
l Tn the Month of March, in the firſt Column, find the day of the Month) 
| : over againſt which, under Leap=Year, ftands Y 47, which ſhews the 
+ Sun's place to be in 47 min. of Aries; 'and in the next Column, under 
> Leap-Year, ſtands Nor. 18. which fhews the Declination to be 15 min. 
& Northerly, which was required. 
* | Altho it is common to take the Declination as it is in the Kalendar, yet 


| if the difference of Longitude be conſiderable from Londoy, it is requiſite 


2 the Declination ſhould be corre&ted, becauſc in the Kalandar it is calculated 
* to the Meridian of London, for which end the Table of Variation of the 
-- Sun's Declination to every 15 Degrees of Longitude from the Meridian of 
5 London, immediately tollowing the Kalendar, is added 3 the Uſe and Ex- 


& planation whereof follows. - 


"The Explanation of the Table of Variation of the Sun's Decli- 
zation to every 15 Degrees of Longitude, &c.- 


& In the firſt Columnis the Diurnal Variation, which is found by ſub- 
# tracting the Declination from the given day of the Month from the Decli- 
:, nation for the day following 3 or contrayily this from that, that is, the leſ- 
# ſer from the greater, and the Difference is the Diurnal Variation. In the 
- head of theother Columns are the degrees of Longitude from London, ei- 
ther Eafterly or Weſterly 3 and im thoſe Columns under the reſpective De- 
# grees of Longitude; ate the Minutes of Declination anſwerable to the Di- 
urnal Variation. As ſuppoſe the Diurnal Variation were 10 Minutes, and 
5 the Difference of Longitude 90 Degrees : againſt 19 in the firſt Column, ' 
"F and under go Degrees at the head of the Table, ftands 2 Minutes, which 
: anſwers thereto, and is to be uſed as follows. 


65 Ce of the Uariation Table, 


The Uſe of the Table of the Variation of the Sun's Declination, 8, 


The Rule, 


Firſt, If the Difference of Longitude be Weſterly, and the Declination 
increafing, the Variation found in.this Table muſt be added to the Decli. 
nation found in the Kalendar 3 but if the Declination be decreaſing, it 
muſt be'ſubtracted therefrom. | 

Secondly, If the Difference of Longitude be Eaſfterly, and the Decli. 
nation increaſing, the Variation aforeſaid muſt be ſubtracted 3 but the Des 
clination decrealing, it muſt be added. 


Example 1. 


April the 10th, 1678, being at Seq, the Difference of Longitude from 
ihe Meridian of Londen, being go degrees Welterly, I tind the Declinati- 
on in the Kalendar to be 11 deg. 44 min. North, and the 11th day, thef 
Declination is 12 deg, 05 min, therefore {ubtraQting the leſſer Declination 
from the greater, the Remainder is 21 min. which is the daily increaſe. 
Then in the Table under go deg. and over againſt 21, ftands 5 min. 
which (becauſe the Difference of Longitude is Weſterly, and the Declina- 
tion increaſing) muſt be added to 41 deg. 44 min. before found, which 
makes the true Declination 11 deg, 49 min. North. 


If the Difference of Longitude in this caſe had been Eaſterly, the 5 min. 
found in the Table mult have been ſubtracted. 

I is eaſily diſcerned whether the Declination increaſe or decreaſe, by 
obſerving whether the Declination for the day following be greater 
or lefler 3 for if it be greater, then it increaſes 3 but if leſs, then it 
decreaſcs. ; 


Example 2. 


Famary the 10th, 1678, being at Sea, the Difference of Longitude 
from London, being 120 deg. Weſterly, I find the Declination in the 
Kalendar, to be 20 deg. 00 min. South, and the 111th day it is 19 deg, || 
46 min. therefore ſubtracting the leſſer from the greater, the Ditfe- | 
xence is 14 min. which is the daily decreaſe > then in this Table under 1} 
120 deg, and againſt 14 ſtands 5 min. which ( becauſe the Difle- | 

| XENICE ||; 
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| rence of Longitude is Weſterly, and the Declination decreaſing) malt be 
| ſubtracted, which makes the true Declination 19 deg. 55 min. South. 
? If the Difference of Longitude had been Eaſterly, the 5 minutes mult have 


been added. 
| The Uſe of the Sun's Declinatvon, to find the Latitude, 


* The Declination of the Sun is moſily uſed at Sea, with the Comple- 
8 ment of the Sun's Meridian Altitude, taken by the Quadrant or Fore- 
| Staff, to find the Latitude of the Place : for which take the following Di- 
> recions. | = 
& 1, If the Sun comes to the Meridian in the South, and the Declination . 
| be North, then the Declination added to the Complement of the Alti- 
| tude, is the Latitude Northerly. 


Example. 


F Suppoſebeing at Sea, the rothof April 1674, the Declin. is found 
F by the Table to be 11 deg. 44 min. North, the Sun comes to the Meridi- 
an inthe South: the Complement of the Altitude got by Obſervation is 
23 deg, 10 min, Whatis the Latitude ? 
b | | 0: 
Complement of the Altitude is 23 10 

Declination North added — Ii 44 


The Latitude North,- _ 34 54 


_ 2, If the Sun comes to the Meridian in the North, and. hath North 
| Declination, then ſubtract the Complement of the Altitude from the De- 
| Elination, the Remainder is the Latitude North. But if the Complement 
| of the Altitude exceed the Declination, ſubtract the Declination therefrom, 
; and the Remainder is the Latitude Southerly. | 


Example 1, 


; Suppoſe being at Sea, Yay the Toth 1674 3 the Declination being 20 
| deg, © min. North, the Sun comes to the Meridian in the North, the Com- 
© ponent of the Altitude by Obſervation is 17 deg, 23 min, What is the 
E Latitude Oe carl 


þ 


k 


Ce of the Table of Declination, 


"s 


wþ 
Declination North is —— O9$ 
Compl. Alt. ſubtracted——— —— 17 23 


The Latitude 1s: -n 


—— —— — 


| 
| 
———02 45 North. 
| 


Example 2. 


Suppoſe being at Sea, June the xoth 1675 3 the Declination by the 
Table is 23 deg, 3o min. North, the Complement of the Altitude by Ob} 


ſervation is 33 deg. 10 min. the Sun comes to the Meridian in the North} 
What is the Latitude? 


O / 
Compl. Alt. is- m— I 
Declinat. :North ſubtracted- —23 30 


—  . —— 


| Latitude is ————— —09 49 South. 1 


—_— 


. If the Sun comes to the Meridian in the North, and hath A | 


Declination, the Declination added to the Complement of the A"—_ 
i5 the Latitude South. 


ki] 


Example. 


* Suppoſe being at Sea, Fanuary the oth 1674 ; the Sun comes to hel 
Meridian in the North, the G omplement of the Altitude is 22 deg 1 IO min 


the Declination 20 deg. South : What is the Latitude ? 


wp. 4 

| 
Complement of the Altitude is ——22 10 
Declination South added —— 20 OO 


The Latitude South, — 


. If the Sun comes to the Meridian in the South, and have South- 
Declination ſubtract the Complement of the Altitude from the De- 


clination, the Remainder is the Latitude South, But if the Comple- 
" ment 


Uſe of the Table of Declination. \ 69 


ment of the Altitude exceed the Declination, ſubtract the Declination 
therefrom, the Remainder is the Latitude North, | 


Example i 


Suppoſe being at Sea, Fannary the 1 1674, the Sun coming to the 
Meridian in the South, the Complement of the Altitude is 10 deg, 36 min. 
the Declination 21 deg. 44 min. South : What is the Latitude ? 


ON 


Declination South 21 44. 
Compl. Alt. ſubtracted ——— —10 36 


o 
. 


Latitude South — — = 1 ©58 


Example 2. 


Suppoſe being at Sea February the 10th 1674, the Sun coming to the 
Meridian in the South, the Complement of the Altitude is 25 deg. 20 min. 
the Declination 10 deg. 4.1 min. South? Wat is the Latitude ? 


od f 


| - Compl. Alt. i9—— ——25 20 
| Declination South ſubtracted ———10 41 


mn --— 


Latitude North ——- E EH: I4 39 


—————— PE rn 


5s. If theSunbe in the Zenith, (that is, right overhead) if it have 
either North or South Declination, the Declination is the Latitude 
Noxtherly or Southerly. | | 


6. If the Sun have no Declination, the Complement of the Altitude 
5 the Latitude, which is Northerly ox Southerly, according as the Sun is 
to the North or South. 
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a Table of the Sun's Right Aſcenſion, 


2 
_ 
A 


: a 


| Fameary | 
O/ Riybt 
Afcen. 


H. M 


19 
19 
a> 
19 
I9 


35; 


39] 


43 
47 


Febr, | March, 
| © Right 


Aicen, 


Alcen, 


1H. M. 
; OJ I4+ 
OF 22|« 


OZ 26 


| - May. | 
©) 4p 


3.4 03. 30 
03 34 
OZ 386 
OJ 42 
OJ 46 
OZ FO 
03 5410 
oz 5810 

©4 O2[b6 
04 06 
O4 T0 
O04 14 
O4 x8 
O4 22 
O4 26 
O4 3O 


04 34 
40] 04 3B|c 
4)04 42 
8 
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IO; 00 F2 
13/00 F5 
17,00 59 
21, OL O3 
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Auguſt. | | Octob. } Novem, | Decem. 


: FS Right. igh; Ul hc | © Right 
. | Afcen. ; J: -] . Aſcen. 


IH. Ms. 


_ 
O9 29 
[O09 33 
os 37] VS 
Og 40 


09 44 
op 48 
09 Fl 
ho e541 
109 58 
Lo OZ 
lo oOo6 
IO TIO 
[IO T4|I2 
110 17 
{© WW. + 
IO 25 
EY”: 28 
IO 32 
T0 35 
IO 39 
LO 43 
IO 46 
IO FO[L 


$7 
OI|1 
O04 
o$ 
1i[1l 


IF 


A Table of F ired Stars. 


or Table of Right Aſcenſion and Declination of ſome 
of the moſt notable Fixed Stars. 


£ 


—_— ”_- Io, PA EETRTEASRSe I 


Right j Decli- | 
Aſcenl. | nation. 
H. M.j|D. M. 


Stars Names. 


a. $ _—— 


Ole Star 

The upper of the two firſt the 
Square in the Little Bear - 

The upper of the two foremoſt of the Square 


im the Great Bear — 


T he lower of the two foremeſt of the Square i 31 
the Grevt Bear — 


The lower of the two Latter. of the Square of | the 
Great Bear - 
The upper of the two latter in the Square of the 
Great Bear - 
Laſt but two sn the Great Fac Fail———— 
Laft but one ih: the ſame - 
Laſt in the fame _ 
The Dragon's Tat - 
Artturus- 
Brighteſt in the Crown 
Brighteſt in the Hery- 
Swams T ail 
Perſens Right-Side 


| 
-|O2}13 


02 


—[o2J00 32187 33 


—ſo2,14 


—— JO2]IO 
O2]IO 


-1O2,1I1 


1O2|IT 


02112 


O2 I'3 


I3 
OI|14 
o2115 
OI;}19 

2120 


O2 


—__— 


Goat or Capella — > — 
Auriga's Right Shoulder —— — 
| Brighteſt in the Serpent's Neth, ——— — 
Brighteſt between the Eagle's Shoulders 

Firſt in Pegaſus Wing, or Marchabh ———— 
Beginning of Pegaſus Leg —————— — 
End of Pegaſus Wing —————— 
Andromedas Head ————————— 
Sauthermoſt in Andromedas Girdle—— — 


kara 5 Sonthermoſt Foot = 


Js 


02[15 
02119 

[22 
22 


23 
23 


OO 


Wh. - 


OT. 


511 
43 


Vo vw 
td Q 


.Q 
OO 


= Z 2 © SON 
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ATable of Right Aſcenſion and Declination of ſome 

of the moſt notable Fixed Stars: hs 
Right | Decli- |] Z | 
Stars Names. Aſcenf. | nation. | 2 


E | The Bull's Eye, or Aldebrand ——— 
* | End of the Bull's Horn 
Caſtor — _ wo — 
Es | Pollux — - 
& | Bright Foot of Gemini ———— 
> | Brighteſt in the Liows Neck, — 
Liows Heart 
Lion's Tail | . 
Virgin's Spike h —_———— 
: Sunhermefi Scale of Libra - - 

* | Northermoſt Scale of Libra ————— — 
Scorpior, s Forehead - CE — 
Scorpion's Heart 
Fomahant — | 
Whale's Faw ets ao 

Orion's Right Shoulder _— 

Orion's Left Shoulder = — 
Firſt in Orion's Belt — ————— 
Middle of Orion's Belt —— ——- 

Laſt m Orion's Belt _— 
Orion's left Foot, or Repel -——— 
Mouth of the Great Dog, or Syrius 

Right Forefoot of the Great Dog —— -— [0206 
* | Little Dog*s Thigh ——— 0207 
6 | Hyara's Heart. ———— OI b 


Lee 
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| hours : Now becauſe the Sun's Right-Aſcenſion is mote than. the Star's, 


GUIEEFEED hes F ke 4d PO OE 


—__OOl@. 


The Explanation and Vſe of the T ABLE of the Sun's Right 
| Aſcenſiow : and of the Table of the Stars Right Aſcenſion 


and Declination. 


N the Table of the Sun's Biight-Aſcenſion,. the firſt Page contains the firſt 
fix Months of the Year, the next Page the other fix Months. At the. 
head of the Table are the Months; in the firſt Column towards the left 
hand are the Days of the Month, and inthe oppoſite Columns is the Right- 
Aſcenfion in Hours and Minutes. 0 
' In the Table of the Stars Right-Aſcenfion and Declination, there are five 
Golumns 3 In the firſt towards the left hand, are the names of the Stars ; || 
in the ſecond, the Stars magnitude”; in the third, their Right-Aſcenfion in) 
hours and minutes 3 inthe fourth, their Declination in degrees and mi-ſ| 
nutes ; the laſt,. ſhews whether the Declination be North or South. 


The Uſe of the T ables. 
Firſt,. To find: the time of the Stars coming upon the Meridian. 


| The Rule. wI ! 
Eook.the Right-Aſcenſion of the Sun and Star 3. ſubtract the Right-Aſ- 
cenſion of the Sun from the Right-Aſcenſion of the Star ; but if the Star's | 
Right-Aſcenſion be leſs than the-Sun's, add thereto 24 hours, and then: 
ſubtract ;, the Remainder after Subtraction, is the time of the Star's coming ||h: 
ypon.the Meridian from Noon: but.if' the Remainder exceed 12 hours, 


ſubtra& 12 hours therefrom, and.then; the Remainder is- the time from 


4 1 
ul - 


Midnight. 


Example 1. | 
Suppoſe the time that Fomahant comes.upon the Meridian on the 1othil 
of Offober 1685, were required. | 
1 find in the Table the Star's Right-Aſcenſion to be 22. hours 39 min. 
and the Sun's to be 13 hours 41 min. which ſubtracted from the Star's 
Right-Aſcenfion, leaves 8 hours 58. min. the time of the Star's. coming up» 

on the Meridian After-noon. | * | 
Example 2. | 

_ Suppoſe the time that the Whales Faw comes upon the Meridian: on the: 

15th of Oftober 1685, was required. | ; 
1 find the Star's Right-Aſcenfion to be 2 hours 45 min. the Sun's 14 


Dbſervation of the Stars. 3: 
& add to the Stars Right-Aſcenſion 24 houys, which. makes 26 hours 45 min. 
| from which ſubtracting the Sun's Right- Aſcenſion,there remains 12 hours 
| 45 min. from which ſubtraCting 12 hours, there remains 45 min. which 
| is the time of the Star's ſouthing after Midnight, which was required. 
— Secondly, The time being given, to find what Star will come to the 
| Meridian about the ſaid time. 


The Rale: 


| To the Star's Right-Aſcenſion, add the time from Noon, at which 
E the Star's coming to the Meridian is defired : the fum is the Right-Aſcen- 

| ſion of the Star that will come to the Meridian at that tirme ; with which 
| enter the Table of the Star's Right-Afcenfionand Declination, where look 
| what Star's Right-Aſcenſion agrees with the Right-Aſcenſion beforefound, 
þ or neareſt thereto, and that is theStar ſoirght for. 


Example. 


k Suppoſe arch the 27th, I deſire to know what Star will come upon 
| the Meridian at 4 hours after Midnight. af. 

E The Sun's Right-Aſcenſion is 1 hour 3 minutes 3 the time froni Noott 
þ is 16 hours, which added to the Sun's Right-Aſcenſion, makes 17 
F hours 3 minutes. The neareſt in the Table, are, the Scorpior's Heavr, 
E whoſe Right-Aſcenlion is 16 hours 10 min. and-comes to the Meridian 
þ 53 min. before 4.3 and the Brighteſt inthe Harp, whoſe Right-Aſcenfion 
| 1s 18 hours 26 min. and therefore comes to the Meridian 1 hour 23 min, 
| after 4, or, at 5 hours 23 min. 


b - Direttions for Obſervation of the Stars, to find the Latitude of the Place, 


| Having before ſhewn how to find the time of a Star's coming to the 
& Meridian, I ſhall now ſhew how thoſe Stars are to be obſerved. 
E Note, Fuſt, in North-Latitude, Thoſe Stars whoſe North-Declina- 
H excceds the Complement of the Latitude, may be obſerved under the 
| Pole. | 
| Secondly, Nore, In South Latitude, thoſe Stars whoſe Declination 
| Sonth"is more than the Complement of the Latitude, may be obſerved 
| urider the Pote. h 
To make this plain, 1ſhall give ſome Examples. 


Hh K2 Rule 


76 Obſervation of the Stars. 
.”.- Rule I; | 


If the Star comes to the Meridian in the South, and have North Dedli. 
nation, the Complement of the Altitude (got by Obſervation) added to 
the Declination of the Star (found in the*Table of the Stars Right Aſcen- 
tion and Declination) gives the Latitude North. 


Example. 


On the 10th of June 1685, being at Sea, I find by the forgoing Dire&i- | 
ons, that the bright Star between the Eagles ſhoulders, comes to the Meri. 
dian in the South, at 1 hour 39 min. after Midnight, the Meridional Alti- 
tade whereof by Obſervation is 63 deg. which ſubtraed from go deg, 
there remains 27 deg. the Complement of the Altitude 3 to which addin 
$ deg. 3 min. the Declination of the Star North, gives 35 deg. 3 min. the | 
Latitude of the place North, which was required. 


Rule 2. 


If a Star comes to the Meridian in the South,and have South Declination, 
{abtra&t the Declination from the Complement of the Altitude, and the 
Remainder is the Latirude North But if the Declination exceed the Compl, 
of the Altitude, ſubtract the Compl. of the Altitude therefrom, and the Re- 
mainder is the Latitude South. 

Example 1. 


Suppoſe on the 10th of Fuly 1685, being at Sea, the Star Fomabant 
coming to the Meridian in the South, at 2 hours 4o min. after Midnight, 


the Meridional Alt. is 35 deg. 50 min. the Compl. whereof is 5 4 deg. 10 
min. the Stars Declination is 31 deg. 17 min. South z which ſubtracted 
from the Compl. of Altitude, leaves 22 deg. 53 min. the Latitude North. 


Example 2. 


| Suppoſe on the 20th of Fune 1685, being at Sea, the Scorpions Heart 
-omes to the Meridian in the South, at 9 hours, 32 min. at Night, the 
Complement of the Altitude, is 5 deg, 27 min. the Declination 25 deg. 37 
min. South, from which ſubtrating the Compl. of the Altitude 


" . . . Y 2? there Te- 
Mains 20 deg. 10 min, which 1s the Latitude South. | 


Rule 3. 


If a Star comes to the Meridian in the North, and have North Decli- | 
nation, ſubtract the Declination from the Compl. of the Alcitude, the Re- | 
mainder 1s the Lat, South. But if the Declination exceed the Compl. of 


the Altitude, ſubtract the Compl, of the Altitude therefrom, the Remain 
des js the Latitude North. 7 : 
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Example. 


= Obſervation of the Stars. 77 


| Example 1: | 
' On the 11thof Fune 1685, the Brighteſt inthe Harp comes to the Me- 
ridian in the North at 26 min. after Midnight, the Corp). of the Altitude 
is 79 deg, from which ſubtraCting the Declination, which is 38 deg. 30 
min. North, there remains 40 deg, 30 min. which is the Latitude South. 


Example 2. 


On the $th of September 1685, Andromeda's Head cones to the Meri- 
dian in the North at ® min. after Midnight ; the Complement of the Al- 
titude is 7 deg. 10 min. which ſubtracted from the Declination 27 deg, 
18 min. gives 20 deg. 8 min. which is the Lat. North. 


" Rule 4. 


If aStar come to the Meridian in theNorth,and have South Declination, 
the Compl, of the Altitude added tothe Declination,gives the Lat. South. 


Example. 


On the 12th of December, Syrius (or the Great Dogs Mouth) comes 
to the Meridian in the North at 26 min. after Midnight, the Compl.of the 
Alt. is 30 deg. to which adding 16 deg. 14 min. the Declination South, 
gives 46 deg. 14 min. the Lat. South. 


Rale 5. 


If a Star come to the Meridian under the Pole, then add the Comple- 
ment of the Declination to the Meridian Altitude,and the ſam is the Lati- 
tude either North or South, accoxding to the Stars. Declination. 


Example. TE 


. On the 10th of March 1685,the Pole-Star comes to the Meridian under 
the Pole at 31 min. after midnight, the Meridian Altitude 44 deg, 30 min. 
che Complement of the Declination 2 deg. 27 min. which added together, 
gives 46 deg. 57 min. - which is the Latitude North. | 

; Rule 6. 


| If theStar be in the Zenith, the Declination is the Latitude either North 
or South, according to the Declination of the Star. | 


Rule 7. - 
If the Star have no Declination, the Compl. of the Meridian Alt. is the 


Lat. of the place either North or South, according as the Star is cither to 
the Northward ox Southward, j The 


The Deſcription and Ale 


een... 


The next thing, becauſe of its pertinency in this 
place, is the Uſe of the Quadrant, Fore-Staff , 
and Nofurnal.- 


The Figure of the Sea-Quadrant. 
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The Deſcription end WKſe of the Quadrant. 


"Pie infirm conſilts of three Vanes and two Arches ;: the Horizon - 
Vane, which.in obſerving, reſpects the Horizon, as at A. The 
Shadow-Vane; ſo called, becaule of its giving the Shadow upon the Hori- 
zon-Vane in time of Obſervation, as at B, Lafily, the Sight-Vane, which. 
in time of Obſervation is placed at the Eye, through whith the Shadow 
and Horizon are ſeen, asat C. Theleſler of the Arches, marked with 4 e, 
called the Sixty-Arch, becauſe it contams ſixty Degrees. In time of Ob- | 
fervation the Shadow-Vane is placed upon this Arch always to an even de- 
Sree, it is numabred from the upper end and downward with $2 1O, 15, 
20, &c. Thebigger Arch marked with g F, iscalled.the Thirty-Arch, 
becauſe it contains.30 degrees:; it. is divided. into dtgrees-and mimnates 


T he- 


of the Sea-Ouadannt. - 79 
The We of the Quadrant, 


The Ule of this Inſtrument, is to take the Sun's Meridian-Altitude, 
which is done in the manner following. 

Pat the Hori:on-Vane upon the end of the Quadrant at A, the Shadow- 
Vane upon the Sixty (or leſſer) Arch, to a number of degrees leſs than 
the Complement of the Altitude by 15 or'20 degrees, and the Sight-Vane 
upon the 3o Arch. The Vanes being thus fixed upon the Quadrant, the 
back being turned towards the Sun, and the Sight-Vane placed to the Eye. 
look through the faid Sight-Vane, and cauſe the ſhadow of the upper edg, 
of the Shadow-Vane, to fall upon the upper part of the ſlit in the Horizon- 
Vane, where uſually (for perſpicaity-fake) there is drawn a black Line 3 
and if at the ſame time the Horizon appear through the ſaid ſlit in the Ho- 
rizon-Vane, that is the Sun's preſent Altitude 3 but if the Sea appear inſtead 
of the Horizon, then ſlide the Sight-Vane lower towards F 3 but if the 
Sky appear inſtead of the Horizon, then flide the Sight-Vane a little higher, 
until the Horizon appear through the Horizon-Vane. But to obtain the 
Meridian-Altitude (which is the greateſt Altitude the Sun. will have that 
day, andis the thing uſed to find the Latitude) continue obſerving, and' 
as the Sunriſes, the Sea will appear through the Horizon- Vane 3 then muſt 
the Sight-Vane be removed lower, and thus continue obſerving as often as. 
may be convenient, till the Sun is at the higheſt, which is the Meridian- 
Altitude, When the Sun begins to fall, the Sky will appear inſtead of the 
Horizon, and then its time to give over obſerving for that Day. Having 
thus done, add the Degrees upon the Sixty=Arch, to the Degrets and Mi- 
nutes upon the Thirty-Arch, and the Sam is the Complement of the Me- 
ridian-Altitude ; the uſe of which, for finding the Latitude, is ſufficiently. 
fhewn in the preceding Rules. 


The Deſcription and Uſe 


The Deſcription and ſe of the Fore-ſtaff. 


His Inſtrument confiſis of a Staff and four Croſſes, the firſt and 
fhorteſi is called the Ten-Croſs, and it belongs to that fide of the 
Staff, which is numbred from about 3 degrees, to 10 degrees. Some- 
time the Thirty-Crofs is ſo made, as that the breadth thereof ſerves inſtead 
of this Ten-Crols. | 
The ſecond Crofs is called the Thirty-Crofs, and belongs to that ſide of 
the Staff which is mumbred from about 10 degrees to 3o. 
The third Crofs is called the Sixty-Croſs, and belongs to that fide of 
the Staff which is numbred from about 20 to 60 degrees. 
The fourth and lafi Croſs is called the Ninety-Croſs, and belongs to 
that fide of the Staff which is numbred from about Zo to go degrees. 
Sometimes this Staff is likewiſe numbred with the Complement to 90 
degrees (Viz.) at 10 ſtands 80, at 20 1tands 70, at 3o ſtands 60, and 
ſo of the reſt. | 


The 


The Uſe of the Fore-ſtaff, 


The Uſe of this Inſtrument, is to take the Meridian Altitude of the Sun 
| or Stars, whic" is done as follows. 
Firſt; Con: ler what the Sun's greateſt Altitude will be that day, and 
& accordingly uſe the Croſs molt ſuitable, (viz.) If the Meridian Alcitude be 
E judged to be wider 10 degrees, uſe the Ten Croſs; if between 10 and 3o, 
| the Thirty Crols 3 if between 3o and 60, the Sixty Croſs3 it between 
: 60 and 9O, the Ninety Croſs. | | 
& Having put on the Croſs, place the flat end of theStaft as A, to the out- 
* {ide of the Eye, as near as may be, without hindring the fight 3 thus the 
| Face being towards the Sun or Star, hold the Croſs upright 3 then look at 
| the upper end of the Croſs at C, for the Sun or Star, and at the lower end 
{ at B tor the Horizon, and if the Sea appear inſtead of the Horizon, remove 
+ the Croſs a little further from the Eye 3 but if the Sky appear inftead of 


& the Horizon, remove the Croſs a little nearer the Eye, until the Sun or 
[Star appear at the upper end, and the Horizon at the lower end 3 which 
\ when they do., then upon the fide of the Staff belonging to the Croſs uſed 
k in Obſervation, will be found the Degrees and Minutes of the Altitude of 


**:the Sun or Star. But the greateſt Altitude being that which is required, 
:- Obſervation muſt be continued as frequently as Judgment ſhall direct, un- 
til the Sun or Star be at the higheſt; and as the Sun or Star riſes, the Sky 
\ will appear inſtead of the Horizon but wen the Sun or Star is paſt the 
Meridian, and beginsto fall, the Sea will - ppear in:i-ad of the Horizon, 
- and then is the Obſervation finiſhed and upon the fight ot the Staff, pro- 
FF per to the Croſs uſed, are found the Degrees and Minutes of the Sun's Me- 
” ridian Altitude 3 which ſubtracted from 90 Degrees, ' gives the Comple- 
# ment of the Altitude 3 or it may be taken oft the Staff at once (the Staff 
' being numbred with the Complement, as is ſhewed before) with which 
© to proceed in finding the Latitude of the Place, obſerve tre Rules and Dire- 
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The Deſcription and ſe of the NoCturnal. 


" TT conſiſts of three parts. The firſt and unmoveable part, on which is 
the handle, by which to hold it in time of Obſervation 3 upon the fore= 
fide of which, in the outermoſt Circle, are the days of the Month, and 
> upon the innermoſt are ſet off the 2 4 Hours, upon the back-fide are the 32 
3 Points of the Compals. : 

* Thereare two forts of Nocurnals, the one made for the Great Bear, 
& the other for the Little Bear : Thoſe that are made for the Great Bear, 
} have February at the top, but thoſe that are made for the Little Bear have 
&E April. | | 

g [The ſecond, or middle part, confains two Circles and a ſmall Index ; 
E the outermoſt Circle is divided into the 29 days and + of the Moon's Age, 
> che innermoſt into 24 Hours : The Index is to be ſet to the Day of the 
- Month at pleaſure. | es i Rt 
 "Thethird, and uppermoſt part, -is 2 long Index; the &tge of which 
(that reſpeRts the Center) mult be turned t6 the Guards fix tithe of Obſer= 
| vation. h 


The Uſe of the Nocturnal. 


To find the hour of the Night, and upon what Point of the Compals 
the Cuards are. . | BEE DR FENG 

; Todo this, Firſt, ſet the Index'®f the fiddle part to the day of the 
{ Month ; then hold the Inſtrument upright, which may be diſcerned by the 
F Tip on the Top of the Nocturnal 3 then look through the Hole in the Mid- 
: dle of the Nocturnal for the North Star : which having found, turn the 
- edpe of the long Index tothe Guards (for which the No@urnal was made) 
# Either of the Little or Great Bear, then ſhall tlie edge of the Index ( upon 
the innermoſt Circle of the middle part ) give the Hour of the Night ; 
6 arid at che fame time or the back-ſide of the Notturnal; is the Point of the 
Compaſs on which the Guards are. FEITY ra ep 

+  Butitfthe Practitioner intends to be mort exact and certain in the time 
; bf the Night, lethimi take the' Altitude of forne known Star; and proceed 
; according to t he DixeCtions givenin the Tenth) Aſtronomical Problem tcl- 
* lowing. | 
: L 2 Te 


84 The Uſe of the Nocturnal. 


To find the Moon's Southing, and the time of Full Sea: 
by the Nocturnal, 


To do this, It is but tooking upon the middle piece of the Nocturny 
and in the outermoſt Circle find the Moon's Age, and oppoſite to. it, y 
The innermoſt Circle of the ſame piece, ſtands the Southing,. | 


Example. 


- Suppoſe-the Moon 25 days old, and the time of her Southing requi || 
ook for 25, theMoon's Age, in the outermoſt Circle oppoſite 

which, in the innermoſt Cirle, ſtands 8, which 1s the Moon's Southing 

at 25 days old required. 

Nate. That always-between the Change and Full, the Moon comes ty 
South in the Evening, but after the Full in the Morning, 

... Thus having found the Moon's Southing, add thereto the time off || 
Flowing, upon the Full and Change-Days at any place, and that gives the - 
time of Full-Sea when required. But this hath been ſufficiently ſhewedin 
another place, therefore needs no Example. 


The Uſe of the followings Table of the Declination 
_ - of the North-Star. 


6 & HE Ute of the Table is this ; Having taken the Altitude of the Pole- 
Star, then obſerve with the Nocturnal, upon what Point of the 
Compaſs the Guards are 3 oppolite to which in this Table ftands the De- 
Clination (fo called),z which if the Star be below the Pole, is to be added 
to the Altitude : but if the Star beabove the Pole, to be ſubtrafted theres 
from to tind.the Latitude of the place. | | 
But the more exa& way to find the Latitude, is by thoſe other dire&is 
ons for the Stars before giyen.. 
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be Compaſs the Guards are upon; fitted for both ſorts of NoGurnals.. 


uards of the Great 

r afrermoſt Whe2ls 

in Char.es's Wain,called the 
two Pointers, 


Bear, 0 


4 


The North Star is under the Pole; - Above the Pole. 
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86 | 


1 A Table of the Latitude and Longitude of the Principal 
Ports, Harbours, Headlands, and Iſlands in the World : 
Beginning from the Meridian of Pico Teneriff. Newly | 
corre&ed according to the beſt Obſervations. 
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Ow wr Rn Cahn 
: | Latitude. | Longit. } 


Places Names. | 


g cluits Head-land ———— — 
Fair Foreland ———— — — 
Point Look-out — — 
Hope Iſland 
5 Cherry Iſland 
| Ice Point — 
Cape Naſſaw — 
Admiralties Iſland - 
F retum Burrough — 


Nova Zembla. 


Coaſt of Greenland and 


t 


"Cape C andenoſe 
Burgen 
Archangel — —————— — 
«2 Wards-hays —- —— 
Kildiwvia 1ſle 
North Cafe -- — 
Naxze of Norway — — ——— 
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and Norway. 
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eGottenburgh ———— — ———— 5$ 
DOR —————- 3 
Stockhelm — _ 9 

 Gotland Iſle — 

Caper Haven ——=——---- 55 

| Elſenore — 

The Scaw 
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| Coalt in the Sourd, Coalt of Lapland, 


Table of Latitude and Longitude, 87 
| Latitade. | Longit: 


Places Names. 


'D. M. 


Hamburg —— — 5 
The Texel — 63 -. 03 
JAmfterdam —— ———— T2 vt 
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The Brill ———- GE —_ 55 
Calice - | OO 


Coaſt of Holland 
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Coaſt of Scot- 
land. 


Iſles of Orkney 50 
Baſs Iſland 


Hands near the 


Merchants Foreland 

Langeneſs — je 

Snow Hill —————— TTY 65 
| London —— ape 
Bichaneſs ——— | | 45 
Tinmouth ; | 10 
Ftamborough Head — | -$ OS 
The Sporn = | 20 


Wintertonneſs — Y 45 
Orfordneſs _ '22 40 
North Foreland —— —— | | 35 
S South Foreland ———- —- —-— | 30 
Dover -——— ! 29 
Dungeneſs E OS 
Iſle = _—_————q ( 20 
Portland | N | 25 
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The Lizard —— —— — | Y | OO 


Iſles of Sily ——————— —-|. 12 } 26h 
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Tablz of Latitude and Longitude. 
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atitude, | Longit. 
Places Names. | 
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Coalt of C Londey's Iſle TOR — 19 


Engl. & David's Head — — O05 
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' Holy Head - 33 
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Fair Foreland - » I5 
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Cape Clear ———— 03 
Old Head ——— 25 
| Dublin———— 20 
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Coaſt in the Iriſh Sea. 
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Cape Hage _ - 55 
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Cape de Gata ——————— | 35 
Cape Martin —— TO Og 34. 
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Rome - —| 41 54 34 20 
Cape Sparteventura : 34 37 15 | 
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Table of Latitnde and Longitude. 
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Pics Names. 
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' Cape UT EE CE 
Naples — —_——  — 
Angello wee 
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| Cape Ruſato —— - —] 30 
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Sea-Coaſts in the Strazts. 


| Alboran — —— ————————} 37 

| Formentara mm m—_ 36 
Tvica 39 
HMajorea — —— 39 

| Menorea — ho 
Cape Napoli 18 Sardima ——— | 39 
Cape Corſo in Corfica 48 
Limpadoſa - 55 
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© Table of Latitude and Longitude. 
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Weſtern Iſlands, 


Canary Wands, 


Coaſt of Barbary and Guiry, 
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Places Names. 


Latitude: 
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Cape Cantin 
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Cape de Geere — 
Cape de Now 
Cape Bojador ——— 
Cape Blanco— 
Cape Verde ——— 
River Gamboa — 

Cape Roco ——— 

Cape Monts ————— 
Cape Palmas ——— - 
Cape Tres Punttas 
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_ Table of Latitude and Longituve, 


Places Names. 


| | arid. 7 Longit. 


D. D. M. 
Cape Liampo——— R 26 149 30 
DOES — I50 05 
Canton in Ching——- — 23 134 50 
Corel —— ———n————_——— z 
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"St, Maria at the South end of 
Mailagaſear — 

St, Maria at the North end of 
Madagaſcar 

Diago Ruza———— 

Mauritius ——— 

HMuſcaemrus — 

CO ea 

The Weft end of fava —<—— —— 

The Eaſt end of Fava —————— 

Bantam in Java —— ——_—_ 

FAVE —— mmm mmmnrnrnct mmm 

Cambayua —-——- , 

Sunda Straits =—— 

Achemat the North-Weſt Point of 
SMMLALT ff om nmmmnmmmmns nem 

The South end of Sumatra ——— 

Ceram and Amboina —— — —- -—— 

Mecaſſar on the South end of Ce-| 
libes =——— ay CERT RS 

 Manado on the North end of Ce- |. 
EL. ori he Is ence __ 

The South end of Giloly —— —— 

 Naſſaw Iſle ——— —— — — 

Tidore —— -—— _ 

7 7 NE HINA 


Cape Aert on the Eaſi-lide of Berneo- 
Ouro ——- nas 


Abindano City : and Me wm — 


—— 
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Iſlands in the Eaſt-Inaies 
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> 4-474 4b. 


Batuba 


Table of Latitude and Longitude. 


Latitude. { 


Places Names. -b 
D..M. 
[0843 
OB 40 
Og 
po RE hee of Cylon SECS IO 
Andala— ————— 
AMindor Oo — | I 3 
Malabrige - aid |. G 
Aynam —— —— 119 
Formo ſa _ BY 23 
Meaco in fapan | 26 
' Fado in Japar 35 
T andoxima by Japan 3 
G 0to c—_ — | 32 
Firondo _ \ 33 
Straits of Zungaar. ——— 40 


Iſlands in the Eaft-Indies. 


Cape Blanco 
Port Drake + 
Cape Barbara ——— 
Cape St. Lticas ————— 
Cape Corientes + 
Toms, pe Corientes* —— 
Cape Blanc ————— 
« 4 Ambroſe Iſles — ——————— 
| Baldrora - 
C oftro — 
| Cape Vittoria at the Welt entrance 
of AMagellan ———————— 
| Cape Virgina at the Eaſt entrance| 
1 of Magellan ——-—.——— 
Port Fullidn ———— 


| Cape Horn trum 
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Coaſt of America in the South-Sea, 
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' Table of Latitude and | Longitude, 
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The Coaſt of the Main Continent of America. 


Places Names. 


Latitude. 


M. 


———_—_— 
oo 
mend 


[ Strait Lemaire —— — 


Port Deſire ——— 


©. 26 


Cape Ant 0nto — 
Cape Marg ————— 


Cape Frio 
Paroibo - 
Cape Blanco —— 

North Cape de Guiana 


OUT ARA | cmo———— 


Cape ae Vela 
Numbre de Dios — 


Panama 


Cape Gratis a Dios 


Cape de Catoch———— 
Le Vera Cruz — 
« Cape Florida — 
4h Rrver 

i Cape Fair —— 


| 6 T Henry 

| Fames Town 

Cape Hattaras — 
Cape Charles — 
Plymonth in N ew-England 
Cape C Of 6 - 

| Cape Ann ——— —— 

| Iſic off Sables —— -—— ————— 
| Cape Brit at} ——————————— —_— 
| Cape Kaze = jet Gantmnrs 
Cape Bona Vifta —— = 

Bell Iſle ———— 
i Charlcton Ife in Famed $- Bay. 


Jo. 
18 
IO 
I2 
30 
2© 
SI 
©5 
IO 
42 
IO 
19 
i 4- 
55 
30 
©O 
O8 
O06 
O5 
20 
22 
OO 


50 
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Bermuaus 


Table of Latitude and Longitude, | 95 


| Laticode, Longit. 
Places Names. — -_ 
| h D. 
318 
320 
321 
322 
322 
.Z22 
304 
323 
. 324+ 
322 
. Z2O 
321 
319 
313 
; 309 
317 
; 296 
\ ZOZ 


| —_——— 


{ Bermadus 

| Santa CYUL 
| St. Chriſtophers ——— — 
Antego - -- —— - 
Mari allanta'.. -— 
 AMartineco —_ 
Port koyal 1 in Famaica 
Barbadoes —— —— 
Fabato-—— 
| Trindads - - 
Ld LMCOS ——— 
| HMonſerat 
Hargaretta - | 
| St, Dominz2 0 w—_—— 
Cape Nicholas in Hi ſpaniola 
Cape Koxo im Portereco — 
Cape Antono 0:1 Cuvd 
pig Crux on C:ba 

Cape MMaye 5: Cuba —— ' 308 
T be P5660 on Cuba.- 299 
L:- Tiſeaf Aſh. —— ' 18 ' 309 


The Explanation and Uſe of the Table of Latitude- 
anda Longituae. 


Ilands in the Weſt-Indies. 


SS SL ZLLLLLLLZLL AZZ 


N the Table there are five Columns, The firft ſhews the-Sea-Coaſts | 


about the Wold in.general ; the ſecond the particular Places ; tht | 
third ſhews the Latitude 3 the fourth ſhews whether the Latitude be 
\ North or South 3 in which N.(tands for North, and. S for.South Lati- | 


| tude; the fifth nd latt ſhews the Lange ude, being accounted Ealterly | 
\ from the Meridian of Pico on Tenerif. 


3 The Uſe of the Table. 


*To find the Latitnde and Longitude of Places. 

Suppoſe the Latitude and Longitude of Szly be dehired. CY 

Look in the Table for the Coatt of Exglarnd in the firſt Column, and in 
the ſecond for Silly, over againſt which,in the third Column, ſtands 50? 12! 
and in the fourth N,which ſhews the Latitude of SeHy to be. 50? 12' North; 
the laſt Column gives 14? 10', which is the Longitude from Pico Texer:f 
aforeſaid. 

To find the Difference of Longitude between two Places. 


Rule. 

Firft, Look out their Longitudes in the Table, ſubtract the lefſer Lon- 
gitude out of the greater, and if the Remainder be leſs than 150*, that is 
the Difference of Longitude 3 but ifit be more, ſubtract it from 360, and 
then the Remainder is the Difference of Longitude. 

Example 1. 

What is the Difference of Longitude between Bermuda and Cape-Cod 
in New-England ? $. 
The Longitude of Bermuda is ——318% oof 
The Longitude of Cape Cod i— — 316" gol 
The Diff. of Longitude required - 1? 20f | 


Re Feat 


Example 2. 
What is the Difference of Longitude between Cape Cod in New-Eng- 
land and the Lizard? 
The Longitude of Cape Cod ——— — 316? 4of 
The Longitude of the Lizard ———— 15* oof 
Greater than 180% — 291? golf” 
Therefore ſubtract it from —— ——360? oof 


The Diff. of Longitude required ——068® 20! 


To know whether the Difference of Longitnde between two places 
: be Eafterly or Weſterly. 


Firſt, When the firſt Remainder is leſs than 180?, then being bound 
to the place that hath the leaſt Longitude, the Difference of Longitude is 
Weſterly 3 but if bound to the place that hath the greater Longitude, it 
is Eaſlterly. 

Secondly, When the faid firſt Remainder is greater than 180?, then if 
bound to the pkace, having the greater Longitude, the Difference of Lon- 
gitadejis Welterly 3 1t tothat which hath the lefler, it isEafterly. 


P2ot- 


Plain Safling. 5 


WE pa —_ 


Peoblems of Plain Sailing, wought both by the 
Logarithms, and by Gunter's Scale. 


PROBLEM. I. 


| T HE Courſe and Diſtance being given, to find the Difference of 
| _ Latitude and Departure. | 


A 


Example. | 
Suppoſe a Ship fail South-Weſt by South 382 minutes, and it be 
required to find the Difference of Latitude and Departure. 


In the Triangle ABC. 
A C repreſent the Diſtance failed. 
_ AB the Difference of Latitude. 
B C the Departure, 
BAC (or the Angle at A) the Angle of the 
Courſe. | 
ACB Corthe Angle atC) the Complement of 
the Courſe to g0®. 0 : 


CharaGers uſed in Navigation, and Aſtronomy. 


| S. Stands for Sine. 
| T. For Tangent. 
"|. Sc. Sine Complement. 
Tc. Tangent Complement. 
The given Sides and Angles of a Triangle are marked wich a Daſh thus (') 
The required Sides and Angles with pricks thus (3 ) | 


The Operation by the Logarithms, | for the Difference 
of Latitude, 


As Radins ——— ——— wn — = —] 000000 


To the Diſtance failed 382 ————- - ——2,58206 
So is Sc. of the Courle 56* mT — 9.91984. 


- To theDiffexence of Latitud#317 required ——— — 2.50190 


N - FED For 


* 0p} 
Fl 


Plain Sailing. 

| For the Departure. 
As Radius ASIOR ER Im mn —10,00000 
To the Diſtance failed 332 — —_— — —2.58206 


« 


| Soi S. of the Courſe 33* 45/ — OW Okt ©9:74497 
To the Departure which is 212 Cc 22200 


— 


The Operation by the Gunter's Scale, 


For the Difference of: Latitude. 


One foot of the Compaſles being in the Radius, (or Sine of 90 deg.) ex- 
tend the other to the Sine of 56* 15' the Complement of the Courſe, and. | 
the ſame extent ſhall reach the ſame way. (viz. decreaſing) from the Di- 
fiance 382, to the Difference of Latitude 317, which was required. 


For the. Departure. 1 
The Extent of the Compaſſes from the Radius: (or Sine of 90®) to the 
Sine of the.Courſe 33" 45", the ſame Extent ſhall reach (the ſame way) 
from the Diſtance Z 32 tO che Departure, which is-212.. 


PROB.IL 


The Courſe and Difference of Latitude given, to find the Diſtance and. 
Departure. | 


7. Example, 


Suppoſe a Ship fail W.S.W. 
until the Difference of Latitude 
be 219. and the Diſtance.and De-- 

BR parture required. | 


The Operation by the Logarithms. 
For the Diſtance. 
As Sc. of the Courſe 22% 30! ————— 9.528 


To the Difference of Latitude 31 9g —<—————————2.34044- 
So is Radius | init nmnnnmnmmnme ttt 1 0.00000. 


h For- 


WE the Departure be 220, the Dittance and Difference DB | 


Plain Satling. w_—_ 99 


For the Departure. 
As R adiiis AHIIEE AMASIATTALGINY TAJ ———————_—_—_—_— Ta ea a= $5.00006 
A——_— 


To the Diſtance $72 - = — — = 7 3g 
$9 is $. of the Courſe 65 30' —_—_ 661 


To the Departure, which Is g38==—= mmm mp mmm 2,5 1500 


By the Guntex, 


For the Diſtance, 
{ The Compaſſes being extended from the Sc, of the Courſe 22* 30' to 
| the Radius, the ſame Extent {hall reach the ſame way, (viz. increaſing) 
| | from the Difference of Latitude 219, to the Diſtance, which 15 $7 2» | 


For the Departure. 


{ The Extent of the Compaſſes from Radius, to the S. of the Courſe 
| 67” 30), ſhallreach (the ſame way) from the Diſtance 5772 to the Depar” 
# tifre, which is 528, 


PROB. IN, , 


The Courſe and Departure given, to find the Diſtance and Difference 


Example. 


Suppoſe a Ship fail North-Eaſt by Eaſt until 


of Latitude required, 


_ By the Logarithims. 


For the Diſtance. 
AsS. of the Courſe 56* 14 | oa —_ 9.91984 


$0 Is Radius ————————. Eg - 


(——_———_———— 


To the Diſtance, which is 264 ———a————mmnn—_ 2,42253 


0 RD For 


Plain Sailing. 


For the Difference of Latitude. 
As Radius —— — = ————I0.00000 


To the Diſtance 264 —— ; F ms 
. So is Sc. of the Courſe 33® 45' SO Fac OE LIE 0274473 


'To the Difference of Latitude, which is 1 46— — 7 2.11633 


By the Gunter. 


For the Diſtance. 


The Extent of the Compaſſes from the S. of the Courſe 56* 15! to the 
Radius, ſhall reach (the fame way) from the Departure 220,to the Diſtance, 
which 1s 264. | 

| For the Difference of Latitude. 

The Extent of the Compaſſes from Radius to the Sc. of the Courſe 


33* 45', ſhall reach from the Diſtance 246, to the Difference of Latitude 
146 required. 


PROB. IV. 


The Diſtance and Difference of Latitude given, to find the Courſe and |} 


Departure. 


B Example. 


Suppoſe a Ship fail between the North and the Weſi 
206 min. 'until the Difference of Latitude be 197, 
the Courſe and Departure required. 


By the Logarithms. 


For the Courſe. 
| As the Diſtance 206 OC CP TIED 


2-31386 
To Radius- OR — — ——_ ,00000 | 


So is the Difference of Latitude 199 — —— —-— 2.29446 


To the Sc. of the Courſe which is 17® N, W. —————9.98060 


For 


Plain Sailing; 
For the Departure. 


As Radius rm —_—_ ————- 0,000. 


To the Diftance,: 206  —-— ————— c_ 
So is S. of the Courſe 17% oo! ———- 


To the Departure (————— —— ——11.77979 


By the Gunter. 


For the Courſe. 


'r The Extent from the Diſtance 206, & the Difference of Latitude 1973 
ſhall reach from Radius to the S. of 73 00', the Complement of the 
Courſe, which ſubtracted from 90. is the Courſe required, 


For the Departure. 


The Extent from Radius S. 90?, to the S. of the Courſe 17* oo!, 
ſhall reach from the Diſtance 206, to the Departure 60 required, | 


ER OB. V. 


The Diſtance and th oven, to find the Courſe and Difference 
of Latitude. 
Example. 


Suppoſe a Ship fail between the South and the 
Weſt 247 minutes, until her Departure be 197, and 
It be required to hnd her Courſe and Difference of 


atitude. 
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The Operation by the Logarithms. 


_ For the Courſe. 


a eo . ae. ” >a - b] d 
n 
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As the Diſtance, 2479 —— mmm —_— —2.39269 
ToRadius —— tt mms 1 0.00000 
So1s the Departure Es ———— —9446 


' To theS. of the Courſe, which is 522. 54/—————— 9.90177 
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Plain Sailing. 


For the Difference of Latitude, 
As Radius OO G_—_ 
"T6 the Dillatice 247 ————m——mmmn—_—__—_— 
$0 is $c, of the Courſe 37" 06! —_—_— 9.78046 
_ To the Difference of Latitude, which is [ gg mmm nnmen{# 2, FATS 


'By the Gunter, 


| For the Courſe. | 
The Extent of the Compaſſes from the Diſtance 247, to the Departure 


197, ſhall reach the ſame way from Radius 5. go", to the S,of the Counle, 


For the Difference of Latitude, 


The Extent of the Compaſies from Radius S. 90?, to the Sc. of the 
Courſe 37? 6', will reach fxom the Diſtance 247 to the Difference of La- 


1 


titude, which 1s 149. 
PROB, VI, 


The Difference of Latitude and Departure given, to find the Courſe 
and Diſtance. Eg 


E xample. 


Sappoſe a Ship fail between the South and the 
Eaſt, until her Difference of Latitude be 210! 


; her Departure 200, and it be required to find the 
Courſe and Diftance. 1 1nd the 


The Operation by the Logarithms. 
SN For the Courſe. 
As the Difference of Latitude 210! ——— — 1,1 
To Radius ——=—— — — —_ _ _—_— 


: —— _-0,,,0000 
So is the Departyre 200 oo er Tere ents es I SOT ON 


'Tothe T; of the Coule 43* 36' required, womammmon_—g.g7882 
For 


Pain Sailing. 
For the Diſtance. 


As the Sc, of the Courſe 46* 24/ —LZ ————— 985984 


To the D;ference of Latitude 210———— - — 2.32221 
So is Radius ——————— = 1 0,00000 


To the Diſtance, which is 2 GO =o mma nnmmn ern ——— 2.46237 


RIC mann 


By the Gunter, 
For the Courſe. 


The Extent of the Compaſſes from the Difference of Latitude 2 10, to 
the Departure 200, ſhall reach from Radius in the Taugents, which is 
the Tangent of 45”, to the Tangent of the Courſe, which is 43® 36”. 


For the Diſtance. 


The Extent from the Sc. of the Courſe 46? 24/, to the Radius of the. 
Sine of 90? will reach from the Difference of Latitude 2 10, to the Di- 
ſtance, whichis 290. | 


PROB. VI. 
This Problem fhews the manner of work- = A: 


ing a Traverſe, and is very uſeful in keeping a 


a Reckoning by Plain Sailing, \\ EN H mo 
#2 \ z 2 ; 
Example. WX- / ; 
Es dt 


Suppoſe a Ship bound to a. certain Port, 
and ſhe fails thither- S. S. W. 40 minutes, 
then S: W.. 60 min... then South by Eaſt 63. 
min. W.S, W. 49 min. then S. E. by South 
56 min. and the Difference of Latitude and 
Departure the Ship hath made, with the di- 
re Courſe and Diftance-is required. 


— Plain Sailing. 
The Operation by the Logarithms. 
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* For the Difference of Latitude for the firſt Courſe, 


As Radius ——————— 1 0,00000 


I 


To the Diſtance, 40 —-———— — — ———-—] 60006 
So is Sc. of the Courſe 67* 30! — ———— 9.96561 


To the Difference of Latitude, 36 ———————— —# 1.56567 


For the Departure for the firſt Courſe. 


 AsRadins ——— —— - ] 0,00000 


I —_— Ge ee en 


To the Diſtance 40 - oa — 1.60006 
So 1s S.of the Courſe 22* 30 —————————9.53383-} 


To the Departure 15 required. ——————1.18289 


,” 


By the Gunter. 


For the Difference of Latitude. 


The Extent of the Compaſles from Radius S. 90*, to the Sc. of the 
Courſe 67* 3o', will reach from the Diſtance 40, to the Difference of 
Latitude 36 required. nn 


For the Departure. 


The Extent from Radius S. 90*, to the Sc. of the Courſe 22*® 


of 
ſhall reach from the Dilſidhce 40, to the Departure 15 required, FEY 


In the fame manner proceed to find the Difference of Latitude and 


Departure for each Courſe : which being found, place in a Table as 
follows. | 


Plain Safling. 
The Traverſe Table. 


ft. | North. |South. 


150MAh South-Welt— 36— 
outh. Welt 42—]: 
South by Eaſt 61— 
Weſt Sou h-Weſt,. | 13}: 
South-Eaſt by South | 46— 
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The Explanation of the Talts.. 


*” 
» SONG 


y 


>For the plkckis the Difference of Latitude and Departure in their proper 
Columns obſerve, That if the Courſe be North, the Difference of Lati- 
tude 1s put into the North Column: it it be South, in the South Column: | 
and if the Courſe be Eaſterly, the Departure is put in the Eaſt Column ; 
if Weſterly, in the Weſt Column. 

Thus having framed the Table, add up the North, South, Eaſt and 
Weſt Columns, whereby the difference of Latitude appears to be 203 mi- 
nutes South, becauſe there's nothing in the North Columns 3 the Depar- 
ture 59 minutes Weſt, becauſe ſo much the Weſt Column exceeds the 
Eaſt 3 by which Difference of Latitude and Departure, find the direct 
Courſe and Diſtance as follows. 


The Operation by the Logarithms. 
For the aired Courſe. 


As the difference of Latitude 203 ————————2,30749 


To Radius- : I0.00000 
So is the Departure 59 — ron bo 7085 


To the T. of the SEE 16* 12! South-W eſt, 
=] == 46336 


becauſe the South and Weſt Columns exceed 
the North and == 
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Plain Sailing. 


Fer the diret Diftances 
As Sc. of the Courſe 739 487 —_4 


. - a. 
To the Difference of Latitude 203—— —2.30749 
So is Radius — — — — 1 0.00000 


mona. | 


To the Diſtance required, which is 211, —————2.3250g 


————— 


'By the Guntgr. 
For the dire Courſe. 

The Extent of the Compaſſes from the Difference of Latitude 203, 
to the Departure 55, ſhall reach from Tang. 45” ( or Radius ) to the 
Tang. of 16* 12/, the Courſe required, 

For the dire& Diſtance. 
The Extent from the Sc. of the Courſe 73* 48/, to S. of 909. (vis, 


Radius) ſhall reach from the Difference of Latitude 203, to the Di- 
fiance 211 required. 


OBlique-angled Plain Triangles, appliedin PROBLEMS 
of Plain Sailmg, and wrought both by the Logarithms 
and Gunter s Scale. hf, 


PROBLEM TI: 


T*HE Angles and one of the Sides given, to find cither of the 
other Sides-. 


Example. 
Suppoſe there are two Ports both under one Meridian: A Shi p fails 
from the Northermoſt Scuth-Eaft 206 min. another Ship ſails from the 
Southermolſi North-Eaſt by North, a certain nuniber of minuces, and 


meets. with the firſt Ship: The diſtance between theſe two Ports. and 
the diſtance failed by.the ſecond Ship, are required.. - oi 


I 


@ = 


Plain Sailing. 
In the Triangle ADE. 


A and E repreſent the two Ports. 

AD the fixlit Ship's Diſtance. 

E D the ſecond Ship's Diſtance. 

AE the diſtance between the two Ports. 


The Operation by the Logarithms. 


For the Diſtance between the two Ports. 
Co. Ar. 
AsS. AED theſecond Ship's Courſe 33% 45/————0.25527 
To AD the fiſt Ship 5 Diſtance 206 —= ———,z1386 
SoisS. ADE 101” 15/ 9.99157 


To AE thediſtance between the two Ports 363. 12.56070 


In this Operation, to ſave the labour of the Subtraction, uſe the 
Complement Arithmetical of the firft Logarithm, which is found by 
ſubtracting each figure of the Logarithm tound in the Table from 9, 
{ave the firſt towards the right Hand, which is ſubtracted from 10, as in 
the Operation the Logarithm Sine found i in the Table is 974473: where- 
tore beginning at the left Hand, fay 3 9 from 9, thereremains © 3 7 from 
9, remains 2 3 4 from 9, remains 5 3 4 from 9, remains 53 7 from 9, 
remains 2 3 and lalily, 3 from 10, and there remains 7 : So the Comple- 
ment Arithmetical of the fri Logarithm, is 0.25527, as It ſlandsin the 
Operation. 
For the ſecond Ship's Diſtance, 
| Co. Ar. 
AsS. AED the ſecond Ship's Courſe 33* = - -——— 0,25527 
To AD the firlt Ship's Diftance 206" — —2.31396 
SoisS. D AE the tir!t Ship's Courſe 45? 00/——— —- 9.84948 


To DE the ſecond Ship's Diſt. 262 required. ————r2.4186r 


By the Gunter. 


For the Diſtance between the two Ports. 
The Extent of the Compaſſes from the S. of 33* 45' the hiſt ps $ 


Courſe, toS. ADE 758* 45', (viz. the Complemens of 101? 15! 
(3 2 LN ) 


108 Plain Sailing. 


130?) ſhall reach from 206 the firſt Ship's diſtance, to 363 the diſtance 
between the two Ports required. 


For the ſecond Ship's diſtance. 


, The Extent of the Compaſſes from the S. 33* 45! the firſt Ships Courſe, 
to the S. of 45* oo! the ſecond Ship's Courſe, ſhall reach from 206 the 
tirſt Ship's dittance, to 262 the ſecond Ships diſtance required. 


PROB. Il. 


Two Sides and an Angle oppoſ.te to one of them being given, to find 
the other oppolite Angle, and the third Side. 


Example 
Suppoſe two Ports, whoſe bearing is North-Eaſt and South-well, diſtant 
396 min. a Ship at the Northermoti ſails S. S. E. and another Ship as the 


Southermoſt fails thence 518 min. and meets with the hrlt Ship: The. if 
Courle failed by the ſecond Ship, and the firſt Ships diſtance are required, 


D In the Triangle ADE. 


A and D repreſent the two Ports, 

AD thediſtance viewing them. 

DE thediftance failed by the firſt Ship? 
AE the diſtance failed by the ſecond Ship.. 


E 


The Operation by the Logaruthms. 
For the ſecond Ship s Courſe. 


As AE the ſecond Ship's diſtance 518 
To S. ADE. the firſt Ship's Courle 67* 30o' 
$ois AD the diſtance between the two Ports 356 ————-2.5 


ToS. AED 44 56! ———_—— 


Plain Sailing, 109 


Now the Angleat D 67” 3of, and the Angle at E 44* 56/ being 
added together, and ſubtracted from 180?, gives 67% 34/, which makes 
neareſt 6 Points: and6 Pouints reckoned from the Norih-Eaſt to the 
Southward, gives E, S. E. the ſecond Ships Courſe requircd. 


For the firſt Ships diſtance. 
| Co. Ar. 
As $S+ ADE the firſt Ships Courſe 679 30/——————-0.03439: 
To AE the ſecond Ships difiance 518 — . 2.71432 
SoisS. DAE the ſecond Ships Courſe 44® 56/ ——— 9.84897 


To DE the firſt Ships diftance 395 required, jb 


By the Gunter. 
For the ſecond Ships Courſe. 


The Extent of the Compaſſes from the diſtance 518, to the diſtance: 
between the two Ports 396, ſhall reach from S. of 679 3o/, the firft 
Ships Courſe, to $. 44% 56*, which added to the Angle at D, and the 
Sum ſubtracted from 108*®, gives 67% 34 the ſecond Ships Courlſc- 


For the firſt Ships Diftance. 


The Extent from S. of 67? 3o' the firft Ships Courſe, to 44% 56/” 
ſhall reach from the ſecond Ships Diſtance 518, to the firſt Ships Di- 


ance 395 required. 
PROB. Il. 


Two Sides and the contained Angle given, to find the other An- 
gles. | 


Examphe. 
Suppoſe two Chips ſail from one Port 3 one fails 4A 
North-Eaft 140 minutes, the other South-Eaſt by Eaſt 
115 min. The Bearing and Diliance of theſe two Ships 


is rcquired. 


Let D repreſent the Port, D A the firſt Ships Di- 
Rance, and D E the ſ{ccond.. 
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Plain Sailing. 


The Operation by the Logarithms. 
For the bearing of the two Ships. 


C0.Ar. 
As the Sum of the Sides A Dand DE 255— ——=——7.59346 
To the difference of the faid Sides 25 ——— ————— —1:39794 
So is the T. of + the Sum of their oppoſite Angles 50* - 37” 10. 08569 


To the T. of = their difference, which is 6% 48/7 —— 9.07709 


\ The-* difference added to the + ſum, gives ie 25” » the greater 
Angle, The > difference ſubracted from it, gives 43 49, the leſſer 
Angle: Wherefore the bearing of the two Ships i is Sorth-Eallerly, or 
South- Weſterly 19 117. 


For the Diſtance of the Shipr. 

] | Co. Ar. 
AsS. AED 572 257 —.0743 
ToAD the firſt Ship?s diftance 140 — ———2,14612 
Sois S. ADE 78! 45%. —— —— ————-——9.99157 


To AE the diſtance of the Ships 163 fer, ————7'2.2 1207 


By the Gunter. 


For the bearing of the $ biþs. 


The Extent of the Compaſſcs from the ſum of the Sides 255, to 
to their difference 25, ſhall reach from the T. cf the halt-ſum of the 
required Angles 50" 377, to the T. of halt the difference of the aid 


' Angles 6* 48”. 


In the foregoing Operation by the Gznter, the PizQitioner may be 
at a loſs, becauſe in extending the Compaſſes from the T. of 50* 37/7 
decreafing, they will fall beyond the T. of 45* at the end of the Line. 
To remedy this, place the Extent (from 255 to 25) from the T, 45*, 
and it will reach to the T. of 50. 37 3 thcn letting one Point fGiand at 


"5.36. extend the other to the T. 50. 37. This Extent placed from the 
"I. 45» ſhall fall on the T. 6. 45, rcquircd, 


For 


Plain Saftiizun, 


For the diſtance of the $927, 
The Extent of the S. of 57 deg. 25 min. to tn © 
ſhall reach from 140 to 163 required. 


PROB. Iv. 


Three Sides being given, to find an Angle, 


Example. 


Suppoſe there are two Ports both in one Latitude, diſtant 536 min. 

a Ship ſails from the Eaftcrmoſt 306 min. between the South and the 

, Welt: another Ship fails from the Weſtermoſt 290 min. and mects with 
the firfi Ship : the Courſe that each Ship ficercd 1s required. 

Let A and E repreſent the two Ports, D the place where the Ships 


meet. 


This Queſtion is eaſieſt re- 
ſolved, by letting fall the Per- 
pendicular DB,fo reducing the 
Oblique- Triangle ADE, in- 
to the two Right-angled Tri- 
angles ABD andBDE, then 
the Operation is as follows. 


The Operation by the Logarithms. 


Firſt, 'Find the Segment of the Baſe B E, thus : 
Co.Ar. 
As the Baſe AE 536 — —_——,04. 
To the ſum of the Sides A D and E D 596 —— ——2.77524 
So is the difference of the ſaid Sides 16- —TI,20412 


ID As 


To a Segment of the Baſe, which is Meorrnnnenrn we .25020 


The whole Baſe is $36: 
The Segment is 17 


<— 


Sum Ws - 


= —— ——— 


Halt-ſum 276 -5-; 1s the ercater Segment B E.. 


Then | 
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Plain Sailing. 


Then ſay, For the firſt Ships Courſe. 


As D E the firſt Ships diſtance 306 ——— ———2.43572 


To Radius —— CC I G.0000G 
So is the greater Segment BE 276 _ —24440090 


To S. 64* 257 the Compl. of the Courſe required. 9.95518 


The firſt Ship ſteers Weſt 25® 35” Scuth, or S, W.by W. 3 W. fere. 
For the ſecond Ships Courſe. 


As AP the ſecond Ships diltance 290 ——=—2.46239 


To the Radius ——— OL ISEALIN Ton 1 0.00000 
So is the lefler Segment AB 260 = — 2.41497 


To S. 63? 42/ the Compl. of the Courſe required ————9.95258 i 


The ſecond Ship ſteers Eaſt 262 18” South, or S.E. by E. 4 Eaft fere. 
"By the Gunter. 
For the Segment of the Baſe. 

The Extent of the Compaſſes from the Baſe AE 536, to the ſum 
of the Sides 596, ſhall _ f.om the difference of the Sides 16, to the 
Segment of the Baſe 17, with which proceed as before. - 

For the firſt Ships Conrſe. 
The Extent from the Diftance 306, to the greater Segment 276,ſhall 


xcach from Radius S. 90® to S. 64® 757, the Complement of the Courſe 
required, 


o ""P_ =) ry Is 


For the ſecond Ships Courſe. 


The Extent from the Diſtance 290 to the lefſer Segment 260, ſhall 
each from, Radius $.g09 to S. 639 427, the Complement of the 
Courſe required. 
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The Uſe and Explanation F the Tuble of Diferece / 
Latitude and Departure. 


His isa Table larger and better contrived than any of this Nature yet 
extant, giving the Difference of Latitude and Departure, to any 
diſtance not exceeding oo, in Minutes and Tenth-Parts, to every De- ' 
gree and Quarter Point of the Compals 3 and may beuled toa greater di- 
fiance, being taken out at twice or thrice according to the quantity of the 
diſtance, as {hall be ſhown in the Ute. 
The Courſe ſtands at the head and foot of the Table, to every Degree 
and Quarter Point of the Compaſs 3 at the head it begins at 1 deg. 1o 2 
deg. + Point, &'c. increaſing to 45 deg. or 4 Points. At the foot it be- 
gins at 45 Deg. or 4 Points, ſo 46 Deg. 47 Deg. 4 5 Points, &'c. increa- 
ling backwards to go Deg. or 8 Points. The Diſtance ſtands in the two 
outmoſt Columns, under the Title Diſtance, which on the left-hand Page 
begins at 1, and runs to 50 3 on the right-hand Page it begins at 51, and 
runs to 100. The Difference of Latitude and Departure ſtands under the 
Courle at the head, and over it at the foot of the Table. 


The Uſe of the Table. 
; This Table i is as fo uſeful in Navigation, eſpecially in working a Traverſe. 


. Example 1. | 

The Courſe and Diſtance given, to tind the Difference of Latitude and 
Departure by the Table. » 

Suppoſe a Ship fail-N. N. E. 4 Eaſt, 95 min. and the Difference of La- 
titude and Departure required. 

On the right-hand Page (becauſe the Diſtance is above 50) and at the 
top ( becauſe it is under 4 Points) look for 2 © ; Points, - which 1s the 
Courſe 3 under which, and againſt 95 the diſtance, under the Title Lat. 
ſtands $1.5. which is 81 min. the £; the Difference of Latitudez 'and 
under the Title Dep. iands 48.8 that i 1s, 48 min, +. which i5 the Depar- 
tire requ: ed. | 

| Example -L 
f - Suppoſe a Ship fail Sourh- 56®, Weſterly 48 mn, the Difference of 
Latitude and Departure required. | 


bd 


Ez. ng | On 
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On the left-hand Page, (becauſe the Diſtance is leſs than 50) and at the 
bottom (becauſe it is above 45 deg.) look for 56 deg. the Courſe 3 over 
which, and againſt 48 the diſtance, over the Title Lat. ſtands 26.8, that 
i526 min. z- the Difference of Latitude 3 and over the Title Dep. ſtands 
39.8. that is, 39. mit. + the Departure required. 


FOR Example 3. | 

Suppoſe a Ship ſail North-Weſt by North 160 min. and the Difference 
of Latitude and Departure required by the Table. 

On the right-hand Page at the top, look for 3 Points, the Courſe. 
Now becauſe the Table goes but to 100, take for 100 firſt 3 therefore un- 
der 3 Points, and againft 100, under the Title Lat. ſtands 83.1. that is, 
83 min. + the Difference of Latitude 3 and under the Title Dep. ſtands 
55.6. that is, 55 min. 5 the Departure; then for go, under 3 Points, 
and againſt 60, under the Title Lat. ſtands 49.9. that is, 49 min. £ the 
Difference of Latitude 3 and under the Title Dep. ſtands 33.3. that is, 
33 min, 2 the Departure 3 then add the Difference of Latitude and De- 
parture for 60, to the Difference of Latitude and Departure for 100, 
and the Sum is 133 the Difference of Latitude, and 88 2- the Departure 
required, . 

This Table is alſo uſeful in the reſolution of the reſt of the Problems of 
Plain Sailing, which for brevity fake are omitted 3 but the general uſe of 
It 15 in the exa& working of a Traverſe. 


Example 1. 

Suppoſe a Ship bound to a certain Port fails S. E. by South, 49 min. 
the E.S. E. + Eaſt. 52 min. then Eaft by North + Eaft, 62 min. then 
S.S. W.-* Weſt, 57 min. then South 4 Eaſt 39 min. to find the Difference 

of Latitude and Departure that the Ship hath made. | 

Set down the Several Courſes and Diſtances ; firſt allowing for Lee- 
way, if any 3 then proceed to look out the Difference of Latitude and 
Departure from each Courſe and Diſtance (by the directions before given) 
in the Table, placing them in their proper Columns, (vrz.) If the Courſe 
be Northerly, the Difference of Latitude muſt be put in the North Column; 
if Southerly, in the South Column ; if it be Eafterly, the Departure muſt 
be put in the Eaſt Coluwn 3 if Weſterly, in the Welt Column, as was be- 
fore dire&ed : Then having framed the Table, add up the _—_— of 
Difference of Latitude and Departure, and ſubtrad& the leſſer Difference of 
Latitude and Departure from the greater, and the Remainder is the whole 

Difference.of Latitude and Neparture the Ship hath made. _ 
c 


The (le of the Table. 
The Table. | 


Diff. Lat. | Departure. 
_ outh. es al 
| | 
40. 7 (27. 2 
I5 I. [49- 7 
FF I | 61. 7 


50.3. [26.9 
39 3S. H *£L 8 


nSpramn_—_—_ -*—£—RSo————_————_———s 


| | =] — 
| | 06. 1 144-91 14245 [26:9 


——_—_——_— 


* The whole Difference 
of Latitude is 138 4. 
South, the Departure 
I 15 + Eaſt. 


6.1] 26.9 


138.81 15.6 


I O————_—— 


Example 2. 


The Courſes being given in Degrees, which often happens by reaſon 
of allowance for the Variation of the Compals, and in the like Caſes. 

Suppoſe a Ship bound to a certain Port, fails North 349, Weſt 65/, 
then North 67*, Weſt 56/, then South 78”, Welt 48/, then North 23*, 


Faſt 54', then North 6*®, Eaſt 36', and the Difference of Latitude 
and Departure required. 


The Table, 


S Diff. Lat. Departure. | | 
T | North. (South, Eaſt Ph 


| 


Ly 


ul oath | 35:3] The whole Difference 
; his | 51-5] of Latitude is 151 3. 
4 49. 7 "<1 #7**] North » the Departure 
36]35. 8 109 7. Welt. 


161.3}10. Wer 


10.0 24.9 
——tg 
109.91 


15143 
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Some neceſſary Aſtronomical Definitions. 


H F. Poles of the World are two fixed Points in the Heavens,oppolite 

one to the other ; the one viſible to us, called the North-Pote, mark- 

ed with the Letter N 3 the other not viſible to us, called the South-Pole, 
marked with S. 
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The Axi of the Worldis a Line imagined to paſs from Pole to Pole, 
about which is performed the Diurnal Revolution. 

The Equinottial is a great Circle 90 deg, diſtant from the Poles of the 
World, and divides it into the North and South Hemiſpheres, it is noted 
by the Letters E.W. | 

The Ecliptick, is a great Circle interſecting the EquinoGtial in two op- 
poſite Points, the beginning of Aries and the beginning of Libra, and 
makes an Angle therewith of 23 deg. 30 min. It is divided into twety: 
Signs, each containing zo deg. Which are as follows : 


Aries V.\.. NC Libra Wy 
Taurus wXxIf : {Scorpio . - m 
Gemins . 1 Are Northern, } Sagittarims 7\ Are Southern 


Cancer Signs. +i(\ Capricornus vv SISNs, 
Leo * + AN h Aquarius #ﬆ% I 
Faroo .'. ME): '} Piſces » 


The Ecliptick, is noted by the Characters of the twelve Signs. 

The Poles of the Eclptick, are two Points, 23* 3o' from the Poles of 
the World, repreſented by G andD. | 

The Zodzack, is a Zone, having between eight and nine degrees of La- 
titude on either fide the Ecliptick, and limits the Latitude of the Planets 
in their Revolution. 

'The Meridzans are great Circles interſecting each other in the Poles of 
the World, and cutting the Equinoctial at Right Angles, as N. M. S. 

The Tropicks are two {mall Circles, 23 deg. 30 min. diltant from the 
Equinodtial, being parrallel. thereto, and are the Limits of the Sun's 
greateſt Declinationz the North Tropick being marked with & C, the 
South with vw B. | 

The Polar Circles are two ſmall Circles, 23 deg. 3o min. diſtant from 

the Poles of the World, being parallel to the EquinoCtial, as F G, and 


DY. : 


The Zenith is a Point imagined in the Heavens, directly over our Heads, 
(viz.) go deg, diſtant from the Horizon, as £. 

The Nadzr is a Point diametrically oppoſite to the Zenith, as KR. 

The Azzimuths are great Carcles interſecting each other in the Zenzth and 
Nadir, and cutting the Horizon at Right Anglcs, Z.A.R, 

The Horizon is a great Circle go deg, diſtant from the Zenith and NVa- 
dir, and divides the Word into the Vitible and Invitible Hemilpheres, 
as HO. 


VP hi OS AY, 7 


" m +4 : m_ o 
"ot s . ' - 
I Me Sa . Ls YT ITT 


p Ae ARCH REIGN ARIES Err our 1 laric 40. 4 ABA e.: 


The ji 


Aſtrotomfcal Definitions. 139 


The Meridian of a Place, is that Meridian which paſſeth by the Zenith 
and the Nadzr of the ſaid Place. 

Parallels of Altitude, or Almicanters, are ſmall Circles parallel to the 
Horizon, itaagined to paſs through any degree of Altitude between the 
Horizon and the Zenith, as LPT. 

Parallels of Declination, or Latitude, are (mall Circles parallel to the * 
EquinoGtial, and are called Parallels of Declination, with reſpe& to the 
Sun or Stars, and Parallels of Latitude reſpecting the Earth. 

Circles of Longitude in the Heavens, are great Circles interſecting each 
other in the Poles of the Ecliptick, and interſeCting the Ecliptick at Right 
Angles. 

The Latitude of a Star, is an Arch of a Circle of Longitude, contained 
between the Center of the Star and the Ecliptick, and is accounted either 
northerly or ſoutherly. 

The Longitude of a Star is an Arch of the Ecliptick, contained between 
the Circle of the Longitude of the Star, and the beginning of Artes, and is 
accounted aceording to the ſuccetſion of the Signs. 

The Declination of the Sun or Star, is an Arch of the Meridian,contain- 
ed between the Center of the Suz or Star, and the EquinoGial, and is ac- 
counted either northerly or foutherly. 

The K:ght Aſcenſion, is the Degree and Minute of the Equinodtial that 
comes to the Meridian with the $7 or Star. 

Oblique Aſcenſion, is an Arch of the Equind&tial contained between the 
beginning of 4rzes, and the Degree and Minute of the EquinoGtial, Qhat 
riſeth with the Center of the S## or Star. on 

Oblique Deſcenſion, is the Degree and Minute of the EquinoCtial, that 
ſets with the Sun or Star. 

Aſcenſional Difference, 1s an Arch of the Equinodctial, contained be- 
tween the Right and Oblique Aſcenſion. 

The 4mplitude, is an Arch of the Horizon, being the Diſtance of the 
riſing or ſetting of the Sz or Star from the Eaſt and Weſt, and is account- 
ed either northerly or ſoutherly. | 

The Latitude of a Place, is the heighth of the Pole above the Horizon, 
or the diſtance between the Zenith and the Equinottial. 

Longitude on the Earth, is an Arch of the EquinoGtial, contained be- 
tween the Meridian of the place where the Longitude is aſſigned to begin, 
and the Meridian of any other place, and is accounted eaſterly. 


6 2 Aſtrono- 


Aſtronomical Problems. 


——_— 


Aſtronomical "Problems uſeful in Navigation, 


PROBLEM I. 


T HE Sun's Place and greateſt Declination given, to find its preſent Decling» 
Example. 


Suppoſe the Sun's Place to be 20* 3o/ of Gemini, rhe greateſt Declination is(always} - : 


23? 30/; it's required to find the preſent Declination., 
The Operation by the Logarithms, 


As Radius 10.00000 


To S. Sun's greateſt Declination 23 3o/ 9.60069 
So 15 S. Sun's Longitude 80” zo! from Aries 9.99400 


_—  -  --——— 


Tos, Sun's preſent Declination required, which 1s Nor. 23” 9/ 19.89469 


By the Gunter, 
The Extent from Radius S. 90®, to S. 23* 3o/, ſhall reach from S. 80? 3o/, to S. 


23" 9, the Declination required. | 

Note, The Sun's Longitude 15 reckoned from the next Equino&ial Point : Therefore 
if the Sun be in Aries, Taurus, Gemim, Capricornus, Aquarius, Piſces, the Longitude js 
accounted from Aries ;. bur if 1n Cancer, Leo, Virgo, Libra, Scorpio, or Sagittarius, it 
is accounted from Libra. 


gies, Taurus, Gemini, Cancer, Les, Virgo, are called Northern Signs; Libra,Storpios 


Sagittarius, Capricornus, Aquarss, and Piſces, are called Southern Signs. Conſequently 
if the-Sun's place be in any of rhe firſt fx, the Declination is Norcherly ; bur if in 
any of the latter fix, rhe Declination 1s Southerly. 


PROB. IL 
The Sun's greateſt Declination and preſent Declination given, to find its Place. 
. Example. 
The Sun'sgreateſt Dechination is 23* 3o/: the preſent Declination, ſuppoſe to be 
x8* 30/ North increafing, and the Sun's place required. 
By the Logarithms, 


ASS. of the Sun's greateſt Declination 23® 3of | 9.60069 


To Radius : 10.COOOO 
$0158, of the preſent Declination 18? 3o/ North 9.50147 


- So theS. Sun's place in the Echiptick required, 52" 43/ _ 9.90078 ; 


Thar is one Sign, (30® making a Sign) and 20? 43/ from 4ies, becauſe the Declij- 
nation is North, and encreafing, that 1s, in 22* 43/ of Taws; but it che Declination 
had beendecreafing, it muſt haye been accounted from Lib14, and then ur would have 
been 7* 17/ in Leo By 


, 


- 
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By the Gunter. 

The Extent of the Compaſſes from the S. 23® 30/, the greateſt Peclinarion, ro Ra- 
dius S. 90®, ſhall reach from; 18® 3o/, the Sun's preſent Declination, to the S. Sun's 
Place $2? 43/ required. 

PROB. II. 


The Sun's Place and greateſt Declination given, to find the Right Aſcenſion, 


Example. 


Suppoſe the Sun's Place t6-be 10? go/ in Aquarirs, and the Right Aſcenſion requi- 
xed, 
The Operation by the Logarithms. 
As Radius 10,00000 


To Tang. of the Sun's Longitude from Y 49? 3o/ " 10.06850 
So is Sc. of the greateſt Declination 23® 30/ 9.96239 
To Tang, of Right Aſcenſion required 47* 02/ ' 10.03089 


aw 


By the Gunter. 


The Extent from Radius S. go", to Sc. of the greateſt Declination 66® 3o/, ſhall 
reach from Tang. Sun's Longitude from Y* 45* 3o/, to Tang. Right Aſcenſion 47® 02! 
required. . SN | 

Note, This Proportion gives the Right Aſcenſion from the next EquinoQtial Point 3 


but 1t ought to be accounted from Aries, according to the order and ſucceflion of the 
_ Signs and therefore in this laſt caſe 47” 02/ ſubrracted from 36 0® gives 3129 g3/ the 
Right Aſcenſion required, 


PROB. IV. 


The Latirude of a Place, and the Sun's Declination given, to find the Sun's Ampli- 


| tude, & 
Example. 


Suppoſe the Latitude 51" 32/ North, as the Sun's Declination 15® 20! North, and 
the Amplituderrequired. 
: The Operation by the Logarithms. 
 AsSc. of the Latitude 51* 32/ 9.79383 


To Radius IVR 10.00G000 
Sos S, of rhe Declination 18® 20/ North 9.42231 


To'S. Amplicude required, which is 25? 09/ | 9.6 2848 


By the Gunter, 


The Extent from Sc. of rhe Latitude 382 28/ tothe. of the Declination 1 s* of 
North, ſhall reach from Radius S, go* to S. Amplitude 252 © 9 North Tequi- 
red. | 
Note, If the Declication be northerly, the Amplitude is northerly ; if the Declina- 
rion be ſoutherly, the Amplitude is alſo ſoutherly, 

PROB. 
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PROB. V, 


The Latitude of a Place, and the Sun's Declination given, to find the Aſenfional 
Difference, 
| Example, 


- Suppoſe in the Latitude of 51* 32/ North, the Sun's Declination is 102 4 s/ North, 
and the Aſcenfional Difference required. 


The Operation by the Logarithms. | 
As Tang. 38? 28/ the Compl, Latitude 9.99008 


To Radius LE 10,00000 
Sois Tang. 10? 45/ the Surr's Declination 9.27842 


To S. 13® 49/ the Aſcenſional Dittcrence required, __ _9-37834 


By the Gunter. 


The Extent from Tang. 38” 28/ to Tang. 10? 45/, ſhall reach from Radius S. 90®, 
to S. 13? 49/ required. 


P-R O B. YI, 


To find the Oblique Aſcenfion or Deſcenfion. 

Firſt, Find the Aſcenſjonal Difference by the fich Problem. 

Secondly, The right Aſcenſion by the third Problem. 

Then if the Sun's Declination be northerly, the Aſcenfſional Difference ſubtrated 
from rhe Right Aſcenſion, gives the Oblique Aſcenſion, and added thereto, the Oh- 
lique Deſcenfion. Bur if the Sun's Declination be ſoutherly, the Aſcenfional Diffe- 
\ rence added to the Righr Aſcenſion, gives the Oblique Aſcenſion, and ſubtrafed, gives 

the Oblique Deſcenfion. ; : | 

Note, That if the Aſcenfional Difference exceed the Right Aſcenſion, add to the 
Right Aſcenſion 360?, and then ſubtraQthe Aſcenfional Difference therefrom. 

Or if both being added together exceed 350", the Exceſs is the Oblique Aſcenſion 
or Deſcenfion required. " 


PROB. VI. 


| To findthe Time of the Sun's Riſing or Setting, and length of the Day, find the 

Aſcenſtonal Difference by the fifth Problena. | 

Which converted to Hours and Minurtes of Time, accounting for 142 one Honr, and 

| for every deg. leſs than 15? 4/ of Time, and for every 15 minutes of Motion, 
x1 minute of Time. 

If che Sun's Declinatien be Northerly, the Aſenſional Difference added to ſix 
Hours, gives the rime of Sun Setting, and ſubtracted, the time of Sun Riſing. 

If the Declinarion be Sourherlv, contrarily the Aſcenfſional Difference added, gives 
the time of Sun Rifmg 3 ſubtracted, -the time of Setting. 
Thetimeof Sun ſerting doubled, gtves the length of the Day ; the time of Sun ri- 
{ing doubled, the length of rhe Night. 


Example. 


Aſtronomical P2oblems, 


Example, 


In Lat. 51® 32! North, ſuppoſe the Sun's Declination 129 1 5! North. 
. The Aſcenfional Diff, 30* 29/, which reduced, is 2 hours 2 min. 1 
Ad RT 


Time of Sun Setting 8 2 
Time of Sun Riſmg 3 58 
Lengrh of the Day 16 4 
Length of the Night. 7 56 


£& 


PROB. VIL. 


The Latirude of the Place, the Sun's Alrirude and Declination given, to find the 
AzZimurh. ' | 
Example. 
In the Latirude $g1* 32/ North, ſuppoſe the Sun's Declination to be 20? 3o/ North, 
the Altitude 47? 3o/, and the Azimuth required. 


| The Rule. 

Take the Complement of the Altitude, the Compl. of the Latitude, and the Compl. 
of the Declination to go deg, add them together, and take the half Sum; ſubtra@ rhe 
Compl. of the Declination from the half Sum, and rake the Remainder : then ſer 
down the Compl. Arithmerica! of the Signs of the Compl. Altitude, and Compl. De- 
<lination, and thereto add the Signs of the half Sum and Remainder, half the ſum of 

theſe four Logarichms, is rhe Sc. of half the Azimuth required. 
 _ Note, If the Declination be South in North Lat. or North in South Lat. inſtead of 
raking the Compl. of the Declination to 90?, there muſt be 90 deg. added thereto, 
and rhen proceed as before. W_ 


The Operation by the Logavithms. 
S. 42% 30! Compl. Altirude Comp. Arith. 0.19032 


S. 38 28 Compl. Latitude —— | Comp. Arith. 0.20617 
69 3o Compl. Declination 


' 1:0 28 Sim 
S. 75 14 HalfSum. OT PEOE: 


_—_———— — 


S. s 44 Exceſs of the Half Sum above Compl. Declinar. 


| Sum "1936145 
Sc. of 61? 21 ————— ere Sum 9.68072 
GT 21 
Which doubled 122 42, is the Sun's Azimuth from the North required. 
The Operatian by Gunter”s Scale. 


The Extent of the Compaſles from Radius S. g0®, to the S. 42% 30o/, the Comple- 
menr of the Alritude ſhall reach from S. 38* 28/, the Complement ot the Larirude, ro 
the S. of 24” 4/ : rhen fhe Extent from, 24* 4o/ toS. 15% 14/ the half Sum, ſhall 
reach from S. 5* 44/ the exceſs of the half Sum, above the Complement Declinarion, 
49122? 42/ (upon the Line of yerſed Sines) which is the Azimurh required. 
Exainfl; 
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Example 2. 


In the Latirude $1 deg, 32 min. North, the Sun's Declination is 18 deg. rg min. 
South, the Alticude 19 deg. 4; min. and the Azimuth fr2m rhe North required, 


The Operation by the Logarithms. 


S. 72? 1g/ The Compl, Altitude ——— ——— Comp. Arith.0.02119 
S. 38 28 Tic Cen:p!, Larirud? — Comp. Arith.0..c6 7 
108 15 Declinacoen, 5o deg. bein 5:3::--7, becauſe South. | 


[——— 


218 -$8 Sum 


_S. 109 29 Half Sum, Compl. tc 180®, is 50? g1/—— —9.97439 


- SED | 14 Remainder - ; EATS Dans ——8.33292 
Ein 2h Sum 18.53467 
Sc. of 799 20 a "Half Sum 9.26733 
79 20 | 
Which doubled 158 40, is the Azimuth; for {ic ci guired, 


” 
-v 


By the Gunter. 


The Extent from Radius S, 90?, tothe S. 72* 15/ the Complement Altitude, ſhall 
reach from the S. 38® 28/ rhe Compl. Latitude, ro the S. 36? 20/, then the Extent 
from the $. 36® 20, ro S. 70? 31/ the Complement of 109? 2g/ (the Half-Sum) to 
180, ſhall reach from the Remainder S. 1” 14/, to 158* 4o/ (upon the Line of yerſed 
Sines) the Azimuth required. —_ 

In South Latirude, the Operarion is the ſame with the two preceding Examples, 
only the Azimuth is found from the Sourh. = 

After rhe ſame manner you may find the Azimuth of any Star, 


PROB. IX. 


The Latitude of the Place, the Sun's Declination and Altitude being given, to find 
rhe Hour of the Day, | 


Example; 


In the Laticude $1 32/ North, ſuppoſe the Sun's Declination 23% 3o/ North, the 
Alcityde 36* 3o/ in the Afternoon, and the Hour from Noon required. 


The Rule. 


Take the Complement of the Declination, the Complement of rhe Latirade,- and 
the Complement of the Altitude to go deg. add them together,and take the half Sum, 
ſubtra& rhe Complement of the Altitude from che half Sum, and take the Remainder 3 
then ſer down the Complement Arichmerical of the Sine of the Complement Dccli« 
ration, and Complement Latitude, and thereto add the Sines of the half Sum and Re- 
mainder : half the Sum of theſe four Logarithms, is the Sg, of half the rime required 
in degrees and minutes. | 


The 


+ 


£ 
a 
: 
A 
3 
$ 
| 
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The Operation by the Logarithms. 
S. 66* 3o/ Compl. Declination - _ Comp. Arith. 5.03761 
3. 38 28 Compl. Latitude —— — — Comp. Arith. 0.20617 
53 32 Compl. Altitude 
158 28 Sum | | 
S. 79 14 Half Sum — - — 9.9922L 
S. 25 44 Remainder —————oennennn_ — — 9.63767 
Sum 19.87373 
Ic. of 30" o9f | . Half Sum 9.93686 
30 Og 
Which doubled 60 18 and reduced into Time, makes 4 hours 1 min. - 
the time required, 


F 


But if it had been in the Forenoon, 4 hours 1 min. -; ſubtracted from 12 


hours, leaves 7 hours 58 min. + for the time. 

If the Declination had been Sourherly, all the Difference in the Operation is, That 
inſtead of taking the Complement of the Declinarion to go deg. there muſt be go deg. 
added thereto, as in the ſecond Example of rhe eighth Problem. 


By the Gunter. 


The Extent of the Compaſles from Radius S. 90? tb $, 66* g0/, the Complement of 
rhe Decltnation ſhall reach from S. 38* 28/, the Complement Latitude to S; 34® 40, 
then the Extent from S. 34® 4o/ to the S. of 78* 44 rhe half Sum, ſhall reach from 
the Remainder S. 25? 44/ ro 602 18/ (uponthe Line of verſed Sines) required, 


PROB. X. 


Having the Latitude of the Place, the Sun's Right Aſcenſion, with the Right Aſcen- 
fion, Declination, and Altitude of a Star given, to find the hour of the Night. 


e 


Example. 


In the Latitude 51 deg, 32 min. North, onthe 9th of Januay 1685, the Sun's Right 
Right Aſcenſion is 20 Hours; the Right Aſcenſion of the Lioxs Tail 15 11 hours 32 min. 
the Declination 16 deg, 25 min. North, the Alritude 3o deg. 3o min. to the Eaſtward 


of the Meridian, the hour of the Nzght required, 
| | The Rule. 
Take the Complement of the Star's Declination, the Complement of the Latitude 
of rhe Place, and the Complement of the Star's Altirude; add them rogerher, and 
rake the half Sum, ſubtra& the Complement of the Altirude from the half Sum, and 
reſerve the Remainder ; then ſer down the Complement Arithmertical of the Sines, of 
the Complements of the Stars Declination, and. of rhe Latitude of the Place, and 


thereto add the Sines of the half Sum and Remainder : Half rhe Sum of theſe four 
Lpgarithms, is the Sc. of half che Stars diſtance from the Meridian. 


T | Thy. 
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| The Operation by the Logarithms. 
32 3s/ Compl. Stars Declination —————= 

g2 


| —— - Comp. Arith. 0.01808 
28/ Compl. Latirude — — — Comp. Arith, 0.20617 


8,9 
Sd. 3 | 
69 3O Comp, Stars Altitude, 


171 33 Sum. 
<Q 85- 46 Half SUM. = — 
S, 26 16 Remainder.- — Du On 9.04596 

—_— SuUM-19,869c2 
ELITE —— — Half Sum 9.93451 


Bc, of 30" 4o/ - cm — 
30 40 | 
Which:doubled is 61 20 which reduced into Time, £ives 4 hours 5 minutes *, 


Note, If.che Star be to the Eaſtward of the Moridian, then {ubtratt the time pro- 
duced by the Operation from 12 hours, (as in the Example foregoing), bur 1t che Star 
be to the Weſtward of the Meridian, take the time produced by the Operation ; to 
which adding the Star's Right Aſcenſion, and ſubtrafting the Sun's Righr Aſcention, 
gives the Hour of the Night : bur if the Star's Right Aſcenſion added ro the Time fore- 
mentioned, be lefs thanthe Sun's Right Aſcenſion, add thereto. 24 Hours,. and chen. 
{ubrractit, and tt. gives the time of Night required. | | 


4 Hours 5, min. ſubtraced from 12 hours (becauſe the Star is torhe Eaſtward of the 


Meridian) leaves.9 hours $ s min. to which adding the Star's Right Aſcenſion 11 hours 


32min, makes 19 hours 27 min. to which adding 24 hours,. makes 43 hours 27 mitt 
fubtra& rhe Sun's Right Aſcenſion 20 hours, and there remains 25 hours 37 min.whiclt 


being accounted from the preceding Midnight, (as it muſftalways be) gives 11 hours. 


27 min. for the time of Night required, 


Note further, Tf the Star's Declination be South, and the Obſervation made in North 
Latitude, or Declination North 1n South Latitude, 1nftead of raking the Complement 


Declination to go deg. there muſt be go deg.. added to it, as hath been ſhewn in rhe 
cighth and ninth preceding Problems. 


The Operation.by Gunter's Scale, 


The Extevit of the Compaſſes from Radius S. go, to the S. of 93 deg. 3 s min, che 
Tomplem@nr of the Star's Declination ſhall reach from the $..38 deg. 29 min.the Com- 
plemenr of the Latirude, to, of 36 deg. 40 min. then the Exvent from S. 36 deg. 40 
Min. to S. 85 deg. 46 min. the half Sum, fhall reach from S. 26 deg. 16 min, the 
Remainder to 61 deg. 20 min. (upon the Line of Verſed Sines) required ; with which 
procced, aS hath beendireRed, ro find the Hour of the Night, 


DET ANNE TAn Ll AREIIC ot $i 4 EY ae. 


ANWF TER; 
Containing the Courſes and Diſtances of ſome of the moii emi- 
ment Places on the Coaſts of England, Scotland, and Ireland, 
France, Spain, 'and Portugal, As alſo the Thwart Courſes 
between the Eaſt Coaſt of England and Holland, the South 


Coaſt of England and France, and the Veſt Coaſt of kng- 
land and Ircland. 


The Eaſt Coaſt of England and Scotland. 
Leag, 


Rom the North Foreland to the North end of Goodwin, E. by S. 01-* 
From the North Foreland to Kentiſh Knock,, N. by E. - 
From the North-Foreland to Orfordneſs, North , 
From the Galloper to Orfordneſs, N. N. W. 
From Leyſtaff to Tarmouth, North —— 
From Tarmenth to Winterton, N. by CD 
From Cromer to Blackney, W. N. W. ———-——— PAD 
From Blackney to Bxrnbam within the Sand, Weſt —— 
From the Spurn to Flamborough Head, N. <TD 
From Scarborough to Whitby, N.W. by W., 
From Whitby to Tinmouth, N. We — ———— 
From Tinmouth to Caquet- Iſland, N. N. W. — 
Frem the $ taples to Berwick, W. N. W.——— 
From the Staples to St. Abbs- Head, N. W.— 
From Aberdeen to Boeckneſs, N. N. E, — 
From Oy to Cateneſs, N. W. - 


' Thwart Conrſes from England to Holland, ec. 


From the Foreland to Fluſhing, Eaſt Northerly, ———— 
From the Foreland to the Tefſel, N. E. EE 
From Orfordneſs to the Teſſel, E, N. E. —— ———— 
From the Spurn to the Tefſel,, E. by S. —— - —_—— 
From Tinmouth to the Naze of Norway, N. E. by E. {A EIN Po IE 
From Tinmouth to Holy Land, E. by S. ua 106 - 
From Tinmonth to the Scaw, E. * y; - ATED : Tx 
| T2 From 


— ae es * 260 © 


| 
4 
| 


t] 
_ 
L 
| 
| 
6 
ij 
| 
| 
* 


30 Courſes and Diſtances. 
From Tarmouth to the Teſſel, E. N.E. 
From New-Caſtle to Macrs-deep, E.N, FE. ——— 
From Aberdeen to Maers-deep, S. FE. ——— 
From Dover to the Maes, N. E.by E. — 

From the North-Forelaxd to the Afaes, E.N.E. 
From New-Caftle to: the Fly, E.S. E. | 
From Scartorough to Holy-Land, Eaſt, northerly _ 


The South Coaft of England. 


From. Dover to Dungentſs, S. W. by W. =>————————06 
From Dungeneſs to: Fairlee, W. SW. —————— —03* 
From Fazrlee to Beachy, W.S.W. — — a -05 
From Beachy to the Owers, Weſt by South, — —13 
From: the Needles of the Wight to Portland W.S. W. . — 
From Portland to Torbay, Welt, Southerly ns mm mmm 
From Portland to the Start, W. S.W. 

From the Start to the Rambead, W.N. Wo  ———— - 
From Falmouth to the Lizard, South by Weſt, ——— 
From the Start to the Eddy-Stone, Well a 
From the Start tothe Lizard, Weſt by South 

From the Lizard to the Lands End, W. NW. —— 
From the Lands-Erd to Silly, W. S. W. ER 


Thwart C our ſes from the South G oaſt of England to France. 


From the Caskets to Blackneſs, E.N.E. 
From Beachy to Blackneſs, Ealt —— 
From the Ifſe of Wight to Dep, E. S. E. 
From Dover to: Diep, South ————— a 
From Portland'to Seynhead, S. E., by E, ————— 
From Beachy to Struyſare, South — 
From Dover Poznt to Struyſart, S. S. W. ——— 

From Beachy to the Caſquets, S.W. by W. ———_.__. 
From Portland. to the Caſquets, Eaſt, Southerly —- —— ——. 
From $S/lly tothe Calanre Eaſt, Southerly 
From the Lizard to Garnſy, Eaſt by South 
From the Start to ſeven Ifles, South by Eaſt - 

Room the Lizard to Paul de Lion, S. W. DyYS. = ——_——  — 

rom Portland to Panl de. Lion, S W. byS. LT IO I DP MILD 
From Silly to Vſhant, S. E. by WPI: 


From the Lizard to,Uſhant, South EE Eonar S 4 


—ſ} 
—z7 
—13 


29 | 
— —4&0 


From, | 


Courſes and Diſtances. I51 


From the Stert to Vſhant, S. W.by S. _ ——40 
From Portland to Uſhant, S. W, ——— 


The Weſt Coaſt of England. 


From Silly to the Cape of Cornyval N. E. ————————— 
From the Cape of Cornwal to St. Ives, E. by N, ——— 
From, St. Ives to Stoopert-Point, N. E. by E. _ 

From: Stoopert to Hartland-Poim, N. E. by N. — 
From St. Ives to Hartland-Point, N. E. ——— 

From Hartland-Point to the Ile of Lundey, North- 

From the Welti-end of Lundey to Biddiford, E.S. E. —— 
From Lundey to the Holms, E.N.E. ———— 
From Steepholm to the River of Briſtol, N.E. by bk 
From Steephelm. to the Nagez., W.N.W.———— ————— 06: 
From the Naez to St. Gawens Pointe, Welt, northerly — —— 17 
From: St. G awens Point to Milford-Haven, N. W. &s N. —— —04. 


From the liland Scal/m to Ramſey, N..N..W.. — 
The Coaſt of Ireland. 


From the South end of the Saltees to Black- Mach, 'N N. EF. by E. —o02* 

\ From the Saltees to Tuſcar, E. N. E.- <——05 
From Black-Rock to Tuſcar, E.N. E.- 

From Green Bay to the Bar of W aſuford, Nonh, | Welterly 
From the Bar to Waſhford, — a 
From Arkelo to Mizan-Head, \ N. by E. ds - EIEL 
From MNicaftle to the Point of Brahe, North, Weſterly ——— 
From Brabe Head to the Ifland Dalk., North by Weſt, — — 
From Dalk to the Bar of Dublin, N. N. W.——— 

From the Bar of D#bl:n to the City, W. S. W. þ 
From Lambay to Carlingford, N, by W. ————— ; 3 
From Lambay to the South-Rock,, N.N.E. ——— 4 Y 
From the North and South-R ock to Copeland-tfes Ne N. W. 067. 
From, Copeland-Tfles to Knock:ferews Bay, N. W. ———-. | o5. 
From Longh-Swilly to Sheep-Haven, W.S.W, ————— —— go; 
From the liland Zore to the Iles of Aaren, S. W. by S————— gg 
From Telling-Head to Kilbegh, E.S.E. ————————— 
From Black-Rock, to Ackles Head, ME ere ere can an  G 
From Slynehead to Galloway Bay, 's. E. ————————0g 
From the Bay of Galloway to Blaskes, S. W.by $. ———— ——2T 


Erem Dingle Haven to Shellock, S, W, by $S. ——< —————o7 
From 


I52 Courſes and Diltances, 
From Cape Dorſey to Mizan-Head, E.S.E. 
From Sheeps- Head to Beer- Haven, N. by W. — 
From Beer- Haven to the Iſland Whiddy, E.N. E. 
From Mizan Head to Cape Clare; E. by $. —— ——— 
From Cape-Clare to Old- Head, E.. by N. | 
| From O14. Head to the Haven of- Kinſail, N- N. by Eun 
From Okd-Head to Cork,, N. E. we 
From Cork, to Waterford, E. N. 


_— — ——_—  —}___—_ 


= 1 


Thwart Courſes FI England to Ircland. 


From Groſholm to IWaterford, W. by N. —— 

:From the Rock Maſcrs to Tuſcar, . by N. ——- 

From the Rocks Smales to Tuſcar, N, W. by. N, ———— 

From the Lands-end: of England to Tuſear, N. by W.—— 

From theLands-end of England to Waterford, N. N. W. ————4 

From the Holy Hill in the Iſland of O77 to the Bar of Dublin, 
 ____ Welt by North. _ | 

From Rokgl to Black Rock, S. by E _— 

From Silly to Cape Dorſet, N. W. by W.- 


—56 


From, the Lands-end of England to Cape Clare, N. W. by W. ——53. 


From Sily to C ape Clare, North-Welt- mr mmm 46 
| From the Lands end of England to Ola: Head, N. W. ———-—45 


The Coaſt of France, Spain, and Portugal. 


From the Ft ourn to St. Matthews-Point, S. SE. rm C4 
From St. Matthems-Point to the Race of F ountnay, S, d. by E. ——05. 
From Gloyland to Groy, Eaft——— — ————0g 
From Gloyland to Bell-Iſle, S. E. by 1. enmeommpmmmm mmm renee 12 
From the Weſt- Pens to Bell Iſle, E. S. E. - ma nrenrg—ne2 
From the E. point of the Cardinal to the Mouth of Morbeans ,N.N.W.04 
From the Cardinal to Old-Downs, E. N.E. — ———06: 
From Armentierso the. Weſi-end of Uſe, S. FX E, 07 
From the Eaſt-end of Bel!-Iſle to Uſe, South-Eak Eafierly, —6 
From-Uſe to the Band of Oleron, S, E. by E. 
From Bajon to Fohn de Luz, S. by w 5+ mom 
From Joby de Luz to St. Sebaftians, Well. _ -—08 
From Cape Martinhaco t6 Bilhoa, $.S. W. mm rm —067 
From the Point of Bilboa to Caftro, a ———— 
From Bilboa to St. Anthony, W. by N., — ——— ——— 


————I6 


From | 


Courſes and Oiffances. 


From St. Antony.to the Wett Point of Anders,. Welt — 
From Anagro to Cape de Pinas, Welt, northerly. - _ 
From Cape Pinas to Avilles, 4% SET EOSIN 


From Cape P:inas to Ribadews, S. W. by Weſt - PRE 


From Cape Pinas to Ortegal, Weſt by North, Welterly - 
From Szverms to Cape de Prior, S. W.————— 
From the Groyn to Ciſarga, Weſt Crna ett 
From C:ſarga to Cape de Bylem, S. W. by W.——- 
From Cape de Bylem to Cajp Coriane, I ———_ — 
From Cape Cortane to Cape Finiſterre, South ——— 


From Cape Ortegal to C ape Coriane, S. W. by W. ———- 33. 
From St. Sebaſtian to Bell-Jſle, N. N. W. nanthetly - — ———80. 


From Cape Martichaco:to Arcaſon, N. E. Eafterly —— ——-——28 
From Cape Aartinchaco to:Vſe, North, Ealterly ———————60 


From Cape Pinas to the Tower of Cordan, E.N.E. Eafterly —72. 
From Cape P:inas to Bell-Iſle, N.N.E. — nn—— 80. 
From Cape de Ortegal to Waterford in Ireland: North — 168. 
From. C:/argate Silly, North by Eatt— -—— ——— 37 


From Cape Finiſterre to Port a Port, S. S.F.. —— 
From Cape Finifterre to Avero, Sourh by Ealt 
From Cape Finiſterre to the Burlings; South — 
From Port 4a. Port to Avero, South ————— - 


From Cape Montego to the Burkings, S. W. — —1 > 
From the Burlings to Rozcent, South by Eaſt, Eafterly EROEIREGEER Po, 
From Cape Pitcher to Cape St. Vincent, South Eafterly — 


From Cape Finiſterre to the Lizard, N. N.E. 

From Yilla Nova to Cape St. Maries, Eaſt by South 
From Cape St. Maris to Saltees, E.N.E. 

From Cape St.'Vincent to Cape St. Mares; Faſt — 
From St. Lucas to the Point of Cales,. S. E. —— 
From Cates to the Straits Mouth, S. S. E. <—— 
Froin the Paint” of Gibralter to Malara, N. E. — 
From Malaga to Yeles Malaga, Ealt, northerly 


From the Point of Gibralter to Cape + Gat; . Ealt by North ———66 | 
From ' Cape St. Vincent to Cape Cantin, > SC NR —86- 


From Cape St. Vixcent to Cape de Geere, South, Weſterly ——1 33 
From Cape St. Maries to the Straits, E. S.E. Sontherly - — 4 
From Cape St. Maris to Cape Cantin, South by Weſt ———————g0 
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A Table of the Soundings coming into the Chanel,reſpedting the Bearings and 
Diſtances from: Silly, Uſhant, the Lizard, &c. With the various ſorts of 
Ground, | 


Lat. | | 
D. MS 


Ln 
— 
m_ 
. 


Bearings. | The various ſorts of Grounds. 


[ NY FER 


Branny ſand like ground Wheat. - 

White ſand mixed with ſhells. 

Coarſe Owſe, 

Coarlſe ſand and fine red ſhells. 

Owſy fand with Queen-ſhells amongſt it. ' 
Owſy like Muſtardſeed, with broken ſhells. 
Peppery ſand black and yellow. 


Black, white and red totes, with Owſe. 
Some black ſand. 


Rocky ground. 

103 Fine white {and. 

122|49.10,85jSand and Owſe together. 
49.20155|White and red ſand mixed with ſhells. 
50'49.50 190] White ſand with Owle and Nits. 

y E.|25 49.50/94 Branny fand with white and rcd thells. 
.jo6 49.1045 Black ſand. 

113149-43,%5]Branny ſand with ſome pieces of ſhells. 
110 65|Branny ſand, Herring bones, ſmall ones. 


—_ 


50.20 
50.12 


J 
4 
5O 
53 


50.12 
49-15 
48.50 
49.50 
49-15 

49-15 


56 
72 
72 
72 
60 
8c 


49-40, 
j10 


. [100 
. [18 
112 
10 
. 33 
07 


S. [32 


Ws 


49.15 
49447 
48.52 
49.40 
50.10 
49-47 
50.25 


50.08 
49.5c 


50.25 


4942057 Small red ſand. 
49-47 


102]White ſand then entring on the Bank. 
68]Red ſand with black & white ſcollop ſhells, 
65|Broken ſhells with white and red (and. 
65]White ſand on the Eaſt part of the Bank. 
77|Red ſand and ſhells amongſt it. | 
54|More ſhells, the Zizard N. E. dift. 18 leag. 
5ol|Branny ſand, with black and broken ſhells. 
6o|Stony grounds 

61]Redand black fand with gliftering thells. 
44 <hells and ſand like points of Needles, 

63 Fine white ſand with a little Owſe. 

66 Red and black ſand with gliftering ſhells. 


75 Fine white ſand and ſmall gliſtering ſhells. 
40'Like broken Wheat or coarſe Bran, 
Bearings 


Sotundings coming into the Channel. 


EraInge, JE =| 


{ \ 
Lats | '®/ 


=D. MD The various ſorts of Ground. 


. [2948.15 


48.50 
406.10 


40.3 


— —_——_—___—_—__—__ — 


118. 18.3663 Full of ſmall Mace ſand- 


'SO Round ſtones mixed with Scollop ſhells. 
mall beaten ſhells and Hakes teeth. 

(:reat and ſmall pieces of Cockie ſhells. 
5\Gray and brown ſand with white ſhells. 
White and gray Mace fand. 

Sma!l ſhells and Herring-bones: 

White & gray fand with ſmall red ſtones. 
Branny ſand and ſome ſhells. 

Red fand,ſhells,things like Needles points. 
Fine white fand. 

Dazling fand like Barley-ſtraw- 

Full of Mace ſand and broken ſhells. 
Shells like Periwincles, 

Shells,gray and red pieces of Cockle-ſhells, 
Groſs white ſand with ſhells. 


White ſhells and fine ſmall ſtones. 

|}Hakes teeth,and ſhells like Oatmeal husks. 
[Great frones like Beans and Peale. 

Sand and ſome ſhells. 

65|Famess (hells. 


60]>mall ſcollop ſhells with. ſmall ſtones. 


"RR 


Like husks of Oatmeal and ſmall ones. 
Rocky ground» 


Maſhy ſhells, and ſame = ollop ſhells. 


| 3|Maſhy fhells and Hakes tecth. 


50|Maſhy, ſhells like:Oatmeal husks. 

Maſhy ſbells and Hakes tecth. 

9|Stones as big as Beans, fo four Jeaguues off, 
5'Gray ſand like Oatmeal-flower. 


43 \Maſhy ſhells and ſmall Rones. 


45 Small ſhingly fiones and maſhy ſhells. 
40.White maſhy ſhells and white fiones. 

41 Black gravelly ground with ſmall ſtones. 
57 Scollop thells. 


44 Great ſtones and rough ground. 


V Bearings 
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Soundings in the Channel, 


The various ſorts of Ground. 
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35 35 Dirty Neown Sand and Hakes Teeth, 
I 2 miles, 34Dirty brown Sand. 


S. I mile. 6-1 26 Fine Sand, and within this 28 and 3o Fathom. 


NyE. Nly. 8: Wm Like the Duſt of a Grindſtone, with Hakes: 
N. W. by W. 4. 4 43; }, teeth and ſhells. | 
N.W. by N.03 38Gravelly Sand, ſmall Stones and Shells. 

N.by W.Wiy 12 38] Reddil(h Shells maſhed as if beaten in a Mor- 
-- _ W.by IW. 1442 | ter, white Sand and Scollop-ſhells. 
C ew, E.by E. 08 35 Small ſhingle Stones as big as Peaſe. 
North og 40Streamy Ground with ſmall Stones. 
. N. by E. 5*33|Thefame with ſome black Sand. 
N. E, by N.1141 {Fine Sand and Scollop-ſhells. 
N.N.E. (08/40 Fine Sand, Scollop-ſhells, and {mall Stones.. 


. E. by E.2-;27|Shingly Ground. 
. N.W. E ofSmall Stones. 


——— 


of the 


Boay 
| Iſle of Wight, 


[ 


2/17|Great ſhingly Chooed, 
*119Small ſhingly Ground. 
I3 Rocky Ground. 


— All the Ground from Albiows 6 to the Eaſt end 

2 21 of the Wight is Chalky, it makes dents in 
18'< the Tallow, and nothing comes up but 
19) brown Sand in rowls, which will crumble . 
in your F ingers. 


rc nn 


I6;]Rough Ground with Y Eg big Stoues. Bo 
21)A kind of ſandy Fiſhing Ground. 
FE Fiſhing Ground ſomewhat red, with Stones as 


2 6 big as Peaſe, and fome as Beans. 
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Directions to Sail into ſome of the Principal Harbors 
on the Coaſt of England. 


Directions to Sail ito Silly. 


Illy is divided into divers Iſlands ; along the Weſt fide lieth a great many Rocks: 
There are ſeveral Channels through which to go in ; bur the ſourhermoſt, called 
St. Mwy's Sound, is the beſt, being a fair opening of a Channel 3 bur near the midf{t 
lie two ſunken Rocks, which in foul Weather the Sea may be ſeen to break over 3 it is 
beſt ro leave them on the Larboardſide going in, and on the Starboard coming our 
go ſo near the Starboard Shore, as that a Stone may be almoſt thrown on-ſhore ; and 
when you are within the Point, luff up round and come to an Anchor in fight of the 
Houſes ;z or when the Town 15 brought OPpcn with the Valley, leave two thirds of rhe 
Harbor on the Larboard-fide. 


Direftions to Sail into Mounts-Bay. | 
If you are bound into Mownts-Bay with an eaſterly Wind, keep nor too near the 
Lizard Shore, eſpecially at the Manacles, for without the Manacles there are ſunken 
Rocks. To avoid which, be ſure to keep ſo far off rhe Shore, thar all rhe Spire of che 
Steeple, called Keveron, may be ſeen above the Land ; ſo ſhall ye goglear of them 
unto the Lizard Point 3 from whence there lieth a Ledg of Rocks, which all ſhew 
themſelves at Low-water. About five T.eagnes North-weſt from the Lizard, lieth 
Mounts-Bay, on the Eaſt-fide of which 1s a high Land, whereon ſtands a Caſtle called 
S. Michael's Mount 3 to the Eaſtward of which lics a great range of Rocks from the Land 
a League into rhe Sea,whereof be ſure to be careful in dark Wearker ; from thence to 
the Sourhward towards the Lizard the Coaſt is very full of Rocks, bur lie not far off 

the Shore. 
To fail inco Mounts-Bay, coming from rhe Lands-end, or the Lizard, the Ground is 
very clear all over, and fine Sand unto a Nile of the Shore, berween 20 and 23 Fathom, 


To Sail into Foy. 

To Sail into Foy, it isneceſlary to have art leaft half-Flood; run in amidſt the Chan- 
nel between the two Points 3 and being come within, chuſe either fide, bur the moſt 
Water is by the Weſt-land, between the Stakes and the ſquare Steeple. Being come 
within the Stabes (as you come in by the Land) tear ſomewhar off preſently from 
the Weſt-ſhore, almoſt into the midſt of the Channel neareſt the Weſt ſhore, unril 
you come before the Village that lierh on the Weſt fide ; where 1s a deep Dock, in 
which Ships that draw 15 Foot may lie atloar at Low-wacter 3 four Ships may lie in 
the ſaid Dock. - | 

To Sail into Falmouth. 

Four Leagues South-weſt by South from Foy, lieth Dead-mans Head,and two Leagues 
to the weſtward lieth the Haven of Falmorth; upon the Weſt point of the Haven of 
Falmouth, ſtanderh a Caſtle upon the high-Land, called Pendenrzs : In the entry near- 
eſt the Weſt ſide, lieth a great Rock above Water, you may fail in at eirher ſide of it; 

U 2 at 
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ar the inner fide of the Eaſt point lie alſo ſome Rocks off the Shore ; on the Faſt ſide 
is deepeſt Water and moſt room, therefore in going in, give the Eaſt point a large 
birth, there will be ſeven or cight Fathom : Keep the ſazd Shore till you come within 
St. M4z#d2s-Caſtle 3 which when it bears Eaſt, there will be 15 or 15 Farhom ; but 
half the Harbor over towards $#7t1ick 15 but 4 or 5 Fathom: Obſerve in going in, to 
keep rhe Manacles open and ſhut on the Point of Falmouth-Caſtle 3 and fo it muſt be 
kept till you ſhur rhe Church over Penny-Comquick into the North-caſt end of the 
Smithich,, and ſo bear over to St, Maudes, andride with the Caſtle Eaſt, laying one 
Anchor in 18 Fathom, and the Weſtermoſt Anchor in 4 Fathom, as ſhall ſeem con- 
venient, 
To Sail into Plimouth, ; 

Seven Leagues to the Weſtward of the Start liech Plimouth-Sound 5 at the Eaſter- 
molt poinr of rhe Sound licth an high round Rock called Mawftone; between ir and 
Rambead lieth the ſaid Sound N.N.E . being round and deep, 

A little to the Northward of Rambead is a fair Sand-Bay, where is good anchoring 
cloſe under the Land, in 9 or 10 Fathom. Two Leagues South, a little Eaſterly from 
Ramhead, lies a Rock above Water called the Eddyſtone : the Point of Plimouth lieth 
from it North by Eaſt, and N. N. E. diſtant abour four Leagues, 

In the Soyrd by the Land of Plimonth herh an Ifland, called Drahes-Tſand, which is 
faſt tothe Weſt fide, with a range of Rocks under Water 3 fo that you muſt fail along 
to the Eaſtward of it, 

To Sail into Catwater, 

To Sail into Catwater, Run in between the Iſland and the Point on the Eaſt-fide, in 
which is the Land of Plimouth, till Catwater open on the Starboard ; rhen go in to the 
Eaſtward between the Point of Plimonth, and the Point on the Starboard-fide,leaving 
moſt part of the Channel on the Starboard-fide until you come within the Point 3 and 
anchor there right againſt the high ſteep Northern Land 3: there is at Low-water, 
with extraordinary Tides, 4 and $ Fathom. ; ; 

In failing into Catwater, be ſure to give a good birth to the Southern Point of the 
Encry, for there lies off the ſame Point a Ledg of Rocks under Water, about two 
Cables length off from the Land, Upon the point of the Ledg lies a Buoy, where is 
about 12 Foot Water at half-Flood, which Buoy muſt be left on the Starvoard-fide 
coingin ; and when Catwater 1s alrogether open, you may run in to the Eaſtwards, 
leaving in the entry ofthe Harbor two thirds of the Channel on the Starboard-fide as 
aforeſaid, becauſe the South Shore is ſomewhat flar off, there lying a Sandy Bank, 
which reacheth to the ſecond Point of the South Shore of Catwater, 

A little to the Eaſtwards of Drakes-Iſtand, lies a Rock under Water ; upon which at 
Low-water, it is no deeper than two Fathom. To fail within rhe Land, you may go 
to the Eaſtward or Weſtward of the Rock, as occatton ſerves, 


To Sail mito Dartmouth, 

Three or four Leagues to the Weſtward of Torbay, lies the Haven of Dartmonth, 
which hath a narrow entry lying in between two high-Lands: On each fide of the Ha- 
ven ſtanderh a little Caſtle ; on the Weſt fide 1s a Church on the high-Land, called 
St. Patrick's Church. To fail in coming from the Weſtward, run 1n along by the 
Weſter-Land, fo far to the Eaſt-ward, until the Key of the Village (on the Eaſt-fide 
of the Haven) be brought in the midfſt of the entry of rhe Haven between the two 
Lands; ir is convenient to have the Boat ready (1t any guſt of Wind ſhould come 
fromthe high-Land) ro row in ; Being come in, edg oyer to the Well fide Rene 

the 
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the Brewhouſe, and anchor there in 10 or 11 Fathem ; orbefore the Village on the 
Eaſt fide ar picaſure. Art the Eaſt fide lieth a ſunken Rock, to avoid which, ſteer in 
with St. Patri:&'s-Church, and do not bring the Village, which ſtanderh on the Weſt 
fide of the Harbor, without the ſaid Church, bur keep the outer Houſe of the faid 
Village in the Eaſt fide of the Chappel, and always in fight without the Bulwark, on 
the North-fide, by Sr. Patrick's Church, then there is no danger of the Rock in the 
Range by the North Poinr, Berween Dartmozth and the Start neareſt ro Dartmonth, 
{tanderh a white Spire Steeple, called Fackman, which 1s a very good Mark to know 
Dartmouth by, 
| | To Sail into Torbay. 

To go into Torbay, bring the Weſt Point, or the Berry, South by Eaſt, er S. S. E. 
from you and anchor there in 7 or 8 Fathom, where you ſhall be Land-lockr for a 
South and Sourth-weſt Wind. At the North-caft end of the Bay is alſo a Tide-Haven, 
called the Torimain 3 before it is very good Anchor-ground, in 4 or 5 Fathom, accor- 
ding as is deſcribed to be nearer or farther from the Shore. 


Direttions ſor Sailing in at the Eaſt end of the Ile of Wight to Portſmouth Harbour, 
and alſo to Hampton. 


Tf you come from the Eaſtward with a Northerly Wind, bound into the Iſle of 
Wight, or Portſmouth; after you are come to the Weſtwards of the Shoal, called rhe 
Owers, hale in North-weſt with St. Hellen's Point, bur do not hale too much to the 
 Northwards, for there lieth a Bank oft Longftone-Haven, ro the Eaſtwards of the 
Horſe, that hath not above 13 Foot on it at Low-watcr 3 but keeping of the Lead in 57 


or 8 Fathom, carrieth you clear wirhour it, and will bring you to the Sourh-caſt end 
of the Sand called the Horſe. Ole 77s Church Lcltg South-weſt by weft from you, 
you may run in five Fathom 3 and when you have brought the Weſtermoſt great white 
Patch, or Chalk, upon Parc5-Down (which 1s the high-Land tro the Northwards of 
Portſmouth) a Ships length to the Welſtwards of South-Sea Caſtle, that ſtands upon the 
Beach, rhen you may luff up withour fear : Being then to the Weſtward of the Horſe, 
and ſteering with that Marx, it will lead you in alongft the Zr? unto the Beach,and 
ſo into the Harbour of Portſmouth, keeping along cloſe by the Shore, until you come 
to the Town-wall's end, and there you muſt bear off a little for a Flat that lieth off 
from the Shore 3 this is for an Eaſterly Wind. Bur if you intend for Stoaks-Bay,when 
you have brought the Fire-Beacons on Brown-Down, which 1s to che W.N.W. of Haxle- 
wood Point, withina Ships lengrh without the ſaid Point, then you may hear ro the 
weſtwards along the out-fide of the Spit-head, which 15s the Shoal on the Weſt fide of 
the Entry of Portſmouth-Haven. 

If the Wind be weſterly or ſoutherly, and you are coming from the weſtward, and 
defign for St. HeHens-Road, or Stoaks-Bay, from Dynnoſe to St, Hellens Point, the Courſe 
15 North-eaſt by North, and N. N, E. but borrow no nearer to St, Zellens than 6 or 57 
Fathom, for rhe Spit lies off a great way 3 bur 1t it be clear Weather,that you may keep 
Sand-down Caſtle open of the Culver-Cliff, thar Mark will lead withour the Spir of the 
- Point; and ſteering along in this Mark,until you open St. Zens Church ſome two Ships 
length open of rhe Red-Cliff within Sr, Helens Pont, or Poit-Sea Caſtle, ro the Ealit- 
wards of South-Sea Caſtle, then are you clear of the Point, and may iteer to St,Hellens 
Road North-weſt ; and having brought the Point South by Weſt, or between that and 
rhe South by Eaſt, you may anchor 1n 7 or 8 Fathom, ycry good Ground, 


Note, 
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Note, That you have no good clear Ground all along the Iſ{land,uncil you have opened 
St. Hillens Church as aforeſaid, and have brought rhe Point ro bear from you S. S.W. 

From St. :{{:ns Point to go between No-9nans-land and the Horſe;the dire& Courle in, 
is North-weſt by North, and North-weſt 3 but you have no ſhoaling upon the South- 
weſt fide of No-7ans-Land, for you ſhall have 16 Fathom, and the next caſt but 3 3 bur 
at the Hr? you may ftacd in 10,9,0r 8 fathem : If che ſtrong Tide be ſpent and ſmoorh 
Water,you ſhall have a great waſhing of them by the overtall of the Water: Bur eſpeci- 
ally on No-21475-L.ad.if it teclear Weather. There are very good Marks to lead you in, 
which are as follows z Keep the rwo Windmills on the Downs on the Iſle of Wight, thar 
they may ve (cen clear over all tne Trees between you and them, but no more above - 
rhem than even clear ; and this Mark wili lead you 1n, and t© up along the Ifland wich- 
our ſome middle Ground chat Heth W. S. W. off the Point of No-mans-Land. 

Alfo from Sr. Hellns Point (if it be ciear Weather that you can fee it) there 1s a 
dire& Mark, (viz.) a ptcce of an old Caſtle, heretofore called Hazlewood-Caſtle, 
ſtanding on Kilbeber Point, (wich of latc is kept white) keep Gosbere Church and 
that both 1n ore, or this Mark in the middle of che Wood about rhe Church, which 
ſheweth with a Valley like a Saddle, and fo you may run direaly in withour fear. 
Orif the Wind be fo that you are forced to turn 1c1n, then you may turn the ſaid 
Mark within two Sails breadrh of each end of the Wood. In the middle of the Chan- 
nel is eighteen fachom Water ; and if you bring the ſaid Mark right under the North 
end of the Wocd, you ſhall run in a middle Ground near the Horſe, thar hath not a- 
bove ten Foot on it at low Water, and hard Sand. 


To ſail within the Wight in thick Weather. 

To fail hetween the Mainand the Wight in thick Weather, borrow in 6 Fathom of 
St. Hellens, and ſteer North-weſt by North, and N. N. W. from St. Helens Point, till 
you have 12 Fathom, and then ſteer more wcelſtcrly as you find che Depch 3 come no 
nearer No-marns-Land than 9 or 10 Fathom in that depth you may keep along the 
Wight-ſide, if the Wind be Southerly 3 bur 1f 1t be large, keep in 14 or 15 Fathom, 
which is a good birth from both ſides 3 and ſo ſteer Weſt by South, and W. S. W. as 
you find the depth, until you come to Cowes. Note 3 That being about Stoabes-Bay, 
there will be leſs VVater ; if you go near to Cows, there you may anchor in 12 or I4 
Fathom, in the midſt of rhe Channel, where 1s good oazy Ground, 


Direftions for Dover Road. 

The beſt Ground in Dover-Road 1s with the White-way to the North-weſt of Doyer- 
Caſile 3 or between that Kill that comes from St. Fames's Church, which is a flat 
Steeple at the North-end of Dover-Town, for a thwart Mark, and in what depth you 
pleaſe, from 5 to 14 Fathom. Thwart of Foulſtore in 12 or 14 Fathom is very good 

Ground, 
| Direfions to ſail from the North-Foreland throxgh the Gulls zn the Night, 

If your Ground-Tackle ſhould fail in the Night, riding at the North-Foreland, as vye- 
ry often hath happened, and you cannor weather the Foreland, weather the North-ſand- 
head ; if you can bur ſee the North-Foreland-Light, when that Light-houſe bears N. W. 
or North-weſt by North, then bear over 1pto 8 or 9 Fathom, and being in that Depth, 
(ſtecringro the Southward S.S.W. )you may be ſure 1t will carry you direQly through 
with the Brakz 5 but keeping your Lead carefully, and borrowing no nearer the Brabe 
than s Fathom, nor going without 9 Fathom, or 9 anda half, as you have the Tide 
under you, and this Courſe will lead you through without danger. 

Dire- 
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Direions for the North end of the Goodwin, for ſuch as ſail from the 
North-Foreland to the Southward in the Night. 


Tf you be at the North-Foreland, bound for the Downs, and that the Tides do 
f41l our too early or too late to turn into the Downs, with-the Wind at S, W. © 
S.S. W. take the following DireQions. 

If ir be in the Morning before Day, then be ſure to weigh Anchor in conve- 
nient Time, to be at the North-ſand-head ar the turning of the Tide to the South- 
ward. From the Foreland you may ſteer out with a flood-Tide, S, E. by E. 
and S. E. or keep the Light of the North-Foreland N. W. by N. this Courſe will 
lead you out : But for the more certainty, be ſure ro keep the Lead well, and 
then you may borrow off and on with the aforeſaid Winds, 1n 95 or 8 Fathom, 
and ſtecring out in the aforeſaid Courſe, you ſhall find the Depth ſuddenly 
change to 15 of 20 Fathom; then you may hale up cloſe to the Sourhward a- 
long the back of the Goodwin, the Eaſtermoſt fide of which lies S. S. W. and 
N.N.E. 120r 14 Fathom, and is nor above a Saker-ſhot from the Sand ; bur 
If ir be in the day time, and the Wind blows fo hard that you cannot well tack 
to turn through the Guils, then the Marks to carry you out at the North-ſand- 
head, is the flat Church upon rhe Foreland, called St. Peters, a Ships length to 
the Northwards of Broad-ſtairs Peer-head ; or borrow upon the Sand by the 
Lead as aforeſaid, and fo taking the firſt of the Tide without the Sand, you 
may ſtand to the South-caſftwards, till the South-Foreland bears Weſt by Scuth ; 
then caſt abour and you ſhall weather the South-ſand-bead, and be in the Downs« 
Road before any other Ship that parted with you at the Foreland. 


Nor being willing-to enlarge this Book to a greater Volume, whereby the 
Price ſhould be «avpmented, I ſhall here conclude, referring chote rhat defire 
farther InſtraQions for Piloting a Ship into any other Harbors on the Coaſt of 
_ England, Scotland, France, Ireland, Holland, &c. to the Coafting-Pilot, ſet forth 
by F. Seller; or the Safeguard of Sailers, and Pilots Sea-Merror, Books contain- 


ing good DireQions, and uſeful Sea-Charts, fold by W. Fiſher. 
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MATHEMATICAL and SEA-BOOKS Printed for and fold by William. 
Fiſher, Boob-ſc{ler, at the Ancient S0p by the Poſtern on Tower-Hill ; Thomas 
Paſſencer at the Tkree Bibles 02 London-Bridge, and Elizabeth Smith at 
the Bile in Cornhil ne #25 Royal Excnange, Viz. + 


HE Marirees Magazire 3 containing the Art of Navigation, Surveying, 

. Gavging, Gary" ry, Attronomy, Dyailing, and Fortification, By Captain 
Sam, Stimnimy, Fohco. 

Tie Coaſftine-Pilot; with new Sand-craughts. By F, Sellers, 

Tie Mari: - By XNatyanel Colion. 

The Sea-man's Kalencoer, Py Henry Philips. 

The Sez-man's Prattic *, By Pichard Norwood, | . 

Norwood's Dofrive of Triangles with -Logarithms, exaQly corrected, and 
much enlarged by the Auihor, | 

PraQtical Navigation, >clig an Introcuthon to the wholefArt ; the fourth 
Edition, carcfully corretcd, By F. Seller, 

The Sca-man's Diftiocary, or the Expoſition and Demonſtration of all the 
parts and things belon;.tng to a Ship, By Sir Henry Manwartng. | 

The Sea-man's Glaſs, ſhewing the uſe of the Plain-Scale 1n Navigation, 
Aſtronomy, and Dyaling. 

The Sea-man's Companion, teaching Arithmerick, Geometry, Trigonome- 
try, Navigation, and Aſtronomy. By Matthew Norwood. 

The Compleat Cannoneer, ſhewing the Principles and Grounds of .ue Art of 
Gunnery ; as-alſo ſeveral Fire-works for Sea and Land. - | 

The Safeguard of Sailers, and Pilots Sea-Mirror ; deſcribing the Sea-Coaſts 
of England, Scotland, Treland, France, Holland, Denmark , Norway, &c. according 
to the neweſt Waggoner; With new-Seq-Giuarts 3a Book vg yluteful. = 

The Compleat Modelit 3 ſhewing how to raiſe rhe Modcl of any Ship or 
Veſel, either in Proportion or out of Proportion; and to find the length and 
bicneſs of every Rope in all Veſſels exactly, with rhe weight of their Anchors 
and Cables. Alfo the Boatſwains Art, By H. Bond. | 

The Compleat Shipwright, teaching the Proportions uſed by experienc'd 
Shipwrights, according to their cuſtom of building ; with the drawing of a 
Draughr,the making and marking of a bend of Moulds,both by Arichmetick and 
Geometry. By Ed. Buſhnel. 

The Gcometrical Sea-man, fhewing three -kinds of failing, by the true 
SeaMart, Mercator's Chart, and by a Great Circle ; with two Traverſe-Tables 
added by H., Philips. 

Norwood's Epitome applied to plain and Mercator's Saling, with uſeful Tables 
1:z Navigation, carefully Corrected, fc. 

An Epitome of Navigation. By H. Gellibrand. 

The Mariner's Compatls re&ified ; a Book firniſhed with Tables of Hours 


ard Azimuths, uſcful in Navigation, calculated from oo deg. ro 60 deg. of Lati- 


wide : wich the uſe of all Infiruments in Navigation, By Andr, Wakely, 

A Mathcmarical Manual, by Mr. Pyilips, of Navigation, Gunnery, Dyaling, 
Surveying, Gauging 3 with a Table of Logarithms, to 10000, 

There are alto ſold all forrs of Mathematical or Sea-Books in Engliſh, or 
Bocks of any other Subje&, as Divinity, Hiſtory, Poctry, &c. Waggoners, 
Sea-Charts, for all Parts of the World, all forts ef Paper and Paper-Bocks, 
rul'd or unruP'd at the cheapeſt rate 3 alſo Bibles, or any other Books new * 
bound and claſp'd,and the beft Writing-Ink, Pens, Wax, Waters, Pencils, &:, 
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